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Support the Sth War Loan 
and Help Young Patriots 
to Keep the Flag Fly 
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....FOR THE LANDS TO BE RECLAIMED TOMORROW 
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New plants and new industries being planned for the future. pre 

will play a vital part in the post-war With 47 years of world-wide ex- run 

development of American cities. perience, the Raymond organization 0 and 

Many urban communities which stands ready to help you with firm ute 

have utilized all the high ground foundations for the reclaimed lands ada 

where the soil is firm will extend of tomorrow. Let's get our heads to- thes 

industrial operations to low ground, gether now. It's the only way to have ch 

swamp, and marsh lands. plenty of jobs ready for our boys “ 


In the past many low lands have when they come marching home. 
been drained and filled to the desir- 


able level —and large structures have te AYMO Mo - 
been built on Raymond Concrete 
Piles. Other similar projects are now CONCRETE PILE COMPANY 


Branch Offices in Princ‘pal Cities a 
140 CEDAR STREET « NEW YORK 6, N.Y: 


ab 

SCOPE OF RAYMOND’S ACTIVITIES includes every recognized type of pile foundation — concrete, composite, precast, st2el, pipe and wood. Also ecial ry 
Act 

caissons, construction involving shore protection, ship building facilities, harbor and river improvements and borines for soil investig@ton 
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Casey (U. of Minn. saw service 

118-1919 as a major of Engineers 

d in consulting work, he became 

<r, later city engr., of St. Paul. 

eaded the PWA office in Minnesota 

rey is now in the Corps of Engineers 
vineer, Federal Works Agency 


Hanos (Kansas U., San. Eng. degree, '34) 
.perience as assistant bacteriologist 
ne Kansas Board of Health, and water and 
rintendent at Marion, Kans. In 1936 
the employ of Burns and McDonnell! 
and served on water works enlarge 
Cincinnati, Little Rock, Knoxville, and 
unpa, specializing im water distribution sys- 
ems He is now a lieutenant in the Sanitary 
orps 
oye Seok’ (Columbia U.) has been with the 
tmerican Ges and Electric Service Corp. since 
as Chief Electrical Engr. in 1927, as Chief 
ser im 1932, and as Vice-President and Chief 
nce 1934, in charge of all technical 
erations. He has been in charge of the design 
construction of numerous steam-electric 
4 hydroelectric stations involving over 


«000 kw of capacity 


Kawwer (Pratt Inst., Brooklyn; Brooklyn 
‘ly Inst.) has been with the American Gas 
sod Electric Service Corp. since 1924, first as de- 
» engineer in charge of electrical, structural, 
od mechanical design relating to power plants 
sd for the last 5 years as construction engineer, 
He was previously with the New York Edison Co. 


BerocreNn has been with the Pacific Telephone 
4 Telegraph Company for the past 30 years 
emarily on engineering work in connection with 
mstruction and maintenance of long-distance 
st. This involves open wire lines; aerial 
nderground, and buried long-distance cables 
und underground conduit systems. 


carp P. Maxton has engaged in general and 

cavy construction and related engineering for 

he past 20 years. Formerly secretary-treasurer 

the Whitmire Construction Company of 

Kansas City, he was later on the construction of 

widen Dam in the Canal Zone, then joined the 

1 as General Cost Engimeer. In 1940 he 

with the Navy's Bureau of Yards and 

ks to head up certain cost control work for 
t-plus-a-fixed-fee contracts. 


ety DuBose (U. of S.C., N.C. State College) 

een associated with hydroelectric construc- 

ind operation in Central America, Europe, 
United States, and Canada. For many years 
anected with aluminum production, he is now 
«President of the Aluminum Company of 
mada, Ltd 


ALIN designed and supervised construction of 
nultiple-arch dams above the Arctic Circle 
fore coming to the U.S. from Sweden in 1923 

ec 1934, he has been with the Army Engineers 

eaded the Engineering Div. in Denison 

luring planning and design of Denison Dam 
ydro plant. He is now investigating dam 
n the Missouri River. 
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Complete systems 
or single fittings... 
Crane meets every piping nee 


pecier 
VALVES 
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One Source of Supply ... a 

ege 

One Responsibility for Materials be 
In buying day-to-day piping needs—or when near! 
you’re planning complete new systems—the ben- - be 
efits of single source supply can be yours. Crane at 1 
supplies everything for piping—valves, fittings, evolt 
pipe, and all accessories—as indicated by the - 
installation above. And where can you expect an 
more complete selection than in the world’s larg- Cong 
est line of flow-control equipment forevery service. VALVES carne 
Coun 
Ordering—handling parts stocks—maintenance . stead 
—all these operations are simplified when you . at th: 
Crane equip. More important, one responsibil. of Quamy 
cause there is adequate quality in every part, 
“y for quality and craftsmanship of Piping _ whole system is thoroughly dependable when it's Crane =—age 
terials isa primary aid to good installation. Crane —_ equipped. Such quality is typified by Crane Iron Body On 
meets that responsibility with 89 years of man- Gate Valve design: Strong body sections resist severest a 

line strains. Straight-through ports give streamlice 
CRANE CO., 836 S. Michigan Ave., Chicago, lil. Extra long guides keep disc travel true, while balanced ape 
stem design maintains smooth and positive operation re M0 
e 
jobs 
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War Jobs and Then What? 


Urging a Program of Public Works to Absorb Postwar Unemployed 


By WiiuaM N. Carey, M. Am. Soc. C.E. 
CoLone., Corps or ENGineers; Curer ENGINEER, FepeRAL Works AGENCY, Wasnincton, D.C. 


3 ‘4 AR jobs and then what?”’ A 7 O one believes for a moment that the greater unanimity of thought as to 
in The answer, of course, is development of a big construction the shape and size of our postwar 
a peacetime jobs. That program will solve all the problems of job problem than as to its solution. 


eaves unanswered the questions of postwar economy. Alt the same time National prosperity depends upon 
How? How many? When? Where? the uncertainty that private business and national income, which in turn de- 

The solution is as complicated as industry will be able to provide jobs at pends on jobs and production. Ex- 
the problem is big. There islack of the war's end indicates the need for a _ perience has shown that with an 
reement as to the type of action field of opportunity flexible enough to annual national income of around 
that should be taken. There are put men to work at useful tasks when 90 billion dollars, we had reason- 
even some who see no need for any they are available. Such a field, says ably full employment and fair pros- 
special provision now. Our im- Colonel Carey, will be provided when  perity. That was true when our 
mediate national objective is the $1/60,000,000 worth of plans and speci- national debt was under 40 billion. 
winning of the war. That aloneisa fications for four billion dollars worth of Withanational debt in the neighbor- 
big enough job to tax to the limit pudlic works have been prepared. This hood of 300 billion after the war, we 
ur best military and political paper is condensed from recent addresses will require a greater annual income 
minds. Winning the war—-what to presented before the St. Louis and Metro- than ever before if we are to main- 
do and how to do it—is far less politan Sections of the Society. tain our living standards and begin 
complicated than the bigger prob- to bring the debt back to manageable 
lem of winning the peace. There are fewer unknowns proportions. Though economists are by no means in 
and indeterminates in it. But on the war front, at agreement, the majority opinon is that a national annual 
least, the people generally are willing to leave the job income of between 130 and 140 billions is necessary to 
to trained experts. F guarantee a fully prosperous postwar era. 

When it comes to creating a design for peace, however, Similar opinion indicates that postwar prosperity can 
nearly every one of us considers himself qualified tospeak be attained through the employment of from 56 to 60 
is anexpert. And speak we do, 
itlength and often. Ideas with- 
ut number, looking toward the 


\ARD evolution of postwar prosperity 
and jobs for all, get a daily work- 
pODY ut throughout the land, from 


GATE ponderous debates in the halls of 
Congress to the discussions of the 

ES earnest ladies of the Whiffletree 
County Ladies Aid Society. In- 

stead of disparaging or poking fun 

it this lively public interest, we 

eee should be grateful for it. This is 


art, the lemocracy in action, and the 
s Crane more ideas, the better. 
n Bods One assumption we can make 
severest with certainty. It is that the 
pamline vast majority of our thinking 
ng life cilizens agree that we must take 
alanced steps now to assure a postwar 
ration economic structure under which 
the greatest possible number of 
Jobs can be incubated. Perhaps FEDERAL FuNDS HAveE BEEN APPROPRIATED FOR PosTWAR HIGHWAY PLANS 
P E it ts natural that there should be Kanawha River Boulevard, Charleston, W.Va. 
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DrVELOPMENT OF WATER Resources CAN Bg UNDERTAKEN WHEN FUNDS AND MEN ARE AVAILABLE 
Imperial Diversion Dam, Imperial Valley, Calif 


million people. This means a substantial increase over 
the employment figures of 1940. That was by no means 
a depression year, yet Matthew Woll, chairman of the 
A. F. of L.’s Postwar Planning Committee, recently 
asserted before a Senate committee that we had about 9 
million unemployed workers in 1940. He expressed the 
fear that, if we hold to 1940 production standards for the 
immediate postwar period, there will be 19 million un- 
employed. Of course, that is the fear of but one well- 
informed man who, perhaps, could be accused of bias. 
It does, however, support the view that if we are to en- 
joy after the war the standard of living for which we now 
fight, we must employ more people; and produce, con- 
sume, and sell more things than ever before in our 
history. The 1940 level of economic activity will not be 
good enough. It is estimated that the productivity of 
labor has increased by about 10% in the last four years, 
which means that today we could produce the 1940 
volume of goods and services with about 4 million fewer 
workers employed. Present military plans show a prob- 
able figure of between 10 and 11 million 
Americans under arms when the war 
reaches full fury. The number of our 
people exclusively employed in war 
industry has not been determined. 
Good estimates run from 7 to 10 million 
men and women. On the basis of these 
estimates, the possible maximum un 
employment stress on our postwar job 
incubator under design would be 20 
million. 

In other words, the employment 
opportunities of 20 million Americans 
would be directly affected to some de 
gree were the war on all fronts to end 
at 11:00 a.m. tomorrow. As to actual 
jobs required, that formidable figure 
would be reduced materially by the 
number retained in the armed forces 
plus those engaged directly in industrial 
conversion. Some women now work- 
ing in war plants and some older persons 
may be expected to leave the labor 


Many Communttres Lack ONLY Priorities TO Expanp THEIR SANITARY 


No, 
force, and some young, 
persons will retury , 
school or colle, 
Further Modificatio 
would follow, deper 
ing on the rate of rety, 
of the demo bilize 
millions. Another mod: 
fying factor, also ind 
terminate im amount 
would apply if, as seem: 
probable, the war 
Europe is won befor, 
that in the Pacific 

Little reflection 
needed to show the in 
possibility of arriving 
now at a reliable est; 
mate of the number 
job openings needed | 
provide useful work fo, 
demobilized militan 
personnel and dis 
charged war workers 
Our design according) 
must keep flexibility as 
its main characteristi 
Engineering reasoning dictates that we use the know 
elements of our problem—tequired national income and 
the total number of workers to produce it—as the basis 
for a program which will be elastic and resilient enoug! 
to meet these now indeterminate loads, whatever they 
may be and whenever they may be applied 


BARUCH-HANCOCK REPORT 


The “Then what?’ part of our question has more uw: 
knowns in it than the part which asks, ‘‘How many an 
when?’ The Baruch-Hancock report has been accepte: 
as the best general guide yet presented to the direction i 
which the answer lies. The sound common sense which 
pervades that excellent document has not deterred other 
observers from offering contrary views. 

Advocates of pet schemes too often forget that ther 
just isn’t any single-barreled solution for a happy post 
war national economy. It is much more complex thar 
that. Among the many factors of importance are the 
equitable liquidation of war contracts, conversion of war 


Works 


Sewage Disposal Plant, St. Paul, Minn. 
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YOunge, nts to peace use, new private construction, 
eturn eeservoir of needed public works, adaptation 
Oleg, yar materials to the uses of peace, indus- 
Lificatiog bial and ac ademic schooling for returned serv- 
depend . men, readjustment of wartime population 
Of creation of new and better 
bilize ‘reign economic relations, and last but not 
her mod ast, the development of an adequate and 
Iso inde _yitable tax structure. All these are factors 
amount “the creation of postwar jobs, and each is 
aS Seems Meelated in some way to all the others. Intelli- 
War iz ent overall planning must take all of them 
before consideration and work them out together. 
Cific these factors successfully applied would 
tion ubtless result in our reaching the general ob- 
r the in sve outlined in the Baruch report, namely, 
renaissance of private business and industry. 
ble est; 
umber of PUBLIC WORKS CAN BE CONTROLLED 
ceded t Rut what if private business is slow to 
work for raken to its new opportunities when peace 
militar mes, either suddenly or by stages? What of 
id dis ‘hose essential jobs, if industry cannot or does 
workers sot convert from war to peace quickly enough? 
ordingh That field of opportunity and jobs lies in the 
bility as nstruction of useful public works. It pro- 
cterist les the one large job pool in American in- 
> know istry which can be readily and accurately 
ome and ntrolled in the public interest. If, before 
he basis the war ends, we show the industry and fore- 
enoug! ight to fill a vast reservoir with mature plans 
ver they forneeded public works, we shall have the one 
ertain and best insurance against future mass 
memployment. Thereservoir should be filled 
rith plans and construction contracts ready 
nore un let in volume equal to three or four times 
any an the normal annual rate. 
bccepter In spite of almost unanimous agreement that all local 
ction it subdivisions of government should be diligently at work 
@ which now on working plans for public construction, little actual 
ed other rogress has been made. The general inertia is most sur- 
prising. Local trains to carry blueprints for postwar 
at there nstruction and jobs are ready to roll in every com- 
DY post nunity, but each seems to be waiting for some outside 
ex than $B source to coal the locomotives. The possibility that the 
are the Federal Government will provide funds for local plan- 
1 Of War 


nung, and perhaps construction, is holding back action 
vy local subdivisions of government. Many of these now 
re able financially to buy their own coal and pay their 
wn way, but it is exceedingly doubtful if enough cities 
can or will plan a program of sufficient size to be a 
really important factor in the postwar readjustment 
without assistance. 


WHAT CONGRESS IS LIKELY TO DO 
Of course it is important that Congress should declare 


lave good reason to expect such a declaration soon, as 
ongress is devoting much attention to this and related 
matters. Some form of federal monetary assistance to 
wwaken planning incentive and provide for central con- 
‘tol probably will be forthcoming. No registered rider 
‘the Washington merry-go-round expects Congress to 
‘ty now whether or not there will be federal assistance 

‘construction of local postwar works. That problem 
an be met when the end of the war is in sight and a 
etter estimate can be made of the weight of public works 


ven required to help keep the national economy in 
uance 


Works 


"hat Congress is likely to do believe that some form of 


Civit ENGINEERING for Fuly 1044 


itself as soon as possible on this whole question. We 


People around Washington qualified to guess ‘ 


CONSTRUCTION OF MANy Pus.ic But_pincs Has BEEN PosTPONED UNTIL 


AFTER THE WAR 


Oregon State Capital, Salem, Ore. 


federal loan soon will be made available as incentive 
and assistance to municipalities for planning only. 

In any public construction program, the building of 
highways plays an important part. Also it is one type 
of construction acknowledged by all to be in part a federal 
responsibility. The long-established practice of match- 
ing state with federal funds on the approved federal road 
network is an accepted pattern of financing. It has been 
followed by Congress in making available to the states, 
on the customary 50-50 matching basis, the sum of 60 
million dollars for making surveys, plans, and specifica- 
tions for future construction. Most of our states have 
started on their planning work with their share of this 
appropriation and some states already have made 
creditable progress. However, many millions of these 
available federal funds for state highway planning still lie 
dormant in the government till. 

Present possible, perhaps probable, legislation is said 
to provide authorization for a federal appropriation of 
one billion dollars a year for the first three postwar years 
for inter-regional highway construction. The plan 
generally favored for matching federal with state funds 
is, for the first year, 75% federal and 25% local; for the 
second year, a 60-40 ratio; and then back to the old 
50-50 basis for the third year and thereafter. The 
inter-regional highway program, added to routine high- 
way construction needs, sets up about a 2'/ billion- 
dollar road program for the first postwar year. Of this, 
about $1,700,000,000 is for new construction and about 
$850,000,000 for deferred maintenance. 

These are impressive figures but most of us have little 
realization of what they mean. During the last ten years 
engineers have become accustomed to talk in millions and 
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Water Systems or Procressitve Typr*Are Betinc PLANNED FOR IMMEDIATE 
CONSTRUCTION AT War's END 
Central Water Plant, El Paso, Tex. 


billions of dollars. These figures are so completely out of 
scale as compared to the few dollar bills most of us have 
in our pockets that we sense little relationship between 
them. We all can get a better mental grasp on what 
planning for this postwar public works program means, 
both for highways and for general public works, if we 
scale these huge total figures down to something we 
understand. This also will help toward a clearer concept 
of the amount of planning work, in all its detail, needed 
to produce contract documents complete and ready for 
letting during the first postwar year alone. 


DOLLAR VALUE OF PUBLIC WORKS 


A fair guess at the total amount of public works of all 
kinds needing to be done during the first postwar year lies 
between 4 and 6 billion dollars. To be ultra conserva- 
tive, let us say 4 billion. This means that at least 4 
billion dollars worth of construction must be put into 
working drawings and contract documents ready to go in 
the first year after Germany and Japan hoist the white 
flag of surrender. To translate this 4-billion figure into 
something we can understand, both in dollars and in 
work, let us see what that total means against a 4% 
average engineering fee to produce the plans only. That 
pretty figure is 160 million dollars. If 30% of that sum 
represents materials and non-labor items, plans for our 
first year’s public construction involve an engineering 
payroll to the amount of 112 millions. This, remember, 
is just for engineering and architectural labor for plans 
for our first year’s public construction. There isn't an 
engineer who does not know well that we haven't even 
scratched the surface of the job of making 160 million 
dollars worth of public works plans. And the time left to 
do the job is running out fast. 

Development of a large construction program will not 
solve all the problems of our postwar economy. In 
normal times construction only accounts for about 10% 
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of our national income, and public « . 
struction for but a third of that. 7, 
whole national economy cannot be he 
ported by the construction industry ajo», 
and public construction alone cannot j, 
expected to sustain for long the who), 
construction industry. The strates 
value of a stored reserve of needed publ; 
works construction is far greater than c 
be measured by its dollar volume Pubki 
works present the only large factor ;, 
our national income which lies outside th 
field of private business but which cay jy 
simply controlled directly toward keeping 
the whole economy in balance. Con. 
trolled public works can be the RYTOscopi 
stabilizer on our industrial ship of stat, 
to help it take safely the rough seas of th, 
postwar years. 

The flexibility possible in a public works 
program, and the ease with which it ca 
be centrally controlled, make this th 
ideal force to absorb the early, smal! Spirals 
of unemployment wherever they ma 
form. If we are ready to check witi 
public works jobs these early isolated 
spirals as and where they form, we wil 
prevent their growing and joining into , 
single, spinning economic cyclone. Lik: 
the stitch in time, it is the job in tiny 
that saves nine. These economic 
spirals always have small beginnings 
They grow and swell as readily up 
ward as downward, and the important thing is to hav 
the power to deflect them upward. A well-filled reservoir 
of ready, needed public works plans, subject to national 
control as to when and where, will provide the power t 
deflect unemployment spirals upward. 


ROLE OF PUBLIC WORKS AS A STABILIZER TO COMPLEMENT 
PRIVATE INDUSIRY 


If, after the war, business miracles happen, we need not 
and should not tap our reservoir for more than the volume 
of public works required as a stabilizer. The draft we 
make on our reservoir of public works jobs should be 
inverse ratio to the size of the miracles. It may be that a 
less than normal volume of public works will be required 
immediately to fill out the total construction demand 
If private construction is found to be sufficiently miracu 
lous to absorb all available construction labor and ma 
terial, we should hold back our public works reserves 
until sagging of the construction line warrants com 
mitting our reserves to maintain the job capab_lities of the 
construction industry. Undercentralcontrol, thatreserve 
power should be so directed that it will complement 
private industry but not compete with it for materials or 
labor. 

When the war ends we still will be a nation with great 
natural resources and a productive capacity greater thar 
ever before. We will be faced with the inflexible necessity 
of increasing our national income far above the prewar 
level. We will have an abundance of manpower—ys 
and womanpower too—with which to produce the goods 
and services our own country and the war-devastatec 
world will so sorely need. It remains to be seen We 
have the intelligence and the faith to use our resources ™ 
a manner genuinely beneficial to ourselves and ou 
Allies. Having planned well how we can win the war, 
we must also plan now to assure ourselves a future © 
peace, productivity, and prosperity. 
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Tampa, Fla., is only about 
125,000, in a closely built 
»munity, the municipally owned 
operated water system serves 
. entire metropolitan area con- 
bining about 171,000 people. This 
ea includes war industries and a 
»jitary camp which are so located 
‘hat the system is long and narrow, 
vtretching nearly 17 miles from the 
mping station to the most remote 
onection. Heavy demand at the 
- end of the lines resulted in low 
ressure and made it impossible to 
« four of the system's five ele- 
ited storage tanks. During dry weather, pressure was 
low that water would not reach the second floor of 
homes in some areas during periods of peak load. An 
ncrease in pumping capacity was out of the question, as 
n application for priorities for this purpose had been 
refused by the WPB. Therefore a study of possible 
Jterations in the distribution system was undertaken. 
At the time this study was started, the city had planned 
$2,000,000 improvement program for the distribution 
system. It was deemed advisable to have the plans that 
had been prepared reviewed by an engineering concern 
fore the start of construction. The plans were re- 
iewed by subjecting them to the Hardy Cross method of 
malysis, and the deficiencies were studied. Changes 
were then made in the layout to correct obvious errors 
und the system was again analyzed. The process was 
repeated for five different trial plans until one was finally 
volved which would be satisfactory as well as economical 
ind efficient 


A )UGH the population of 


Hands. 


EFFECT OF PEAK LOAD CHECKED 


Before analyses were made of proposed improvements, 
the unmmproved system was first analyzed for the peak 
hour of the maximum day then on record. This analysis 


PLACING New 36-INn. Cast-IRON MAIN 
Workmen Protected Themselves from the Hot Sun with Small Trees 


ee improve the distribution of water 
over an enlarged service district, the 
City of Tampa, Fla., completed in 1943 1. 
a $2,000,000 construction program. 
Careful analysis of the system's de- 
fictencies and of proposed additions dis- 
closed a plan whereby a new storage unit 
and appropriately placed trunk main 
could provide adequate service. 
analysis of the system and the design of 
the new units are here described by Mr. 
He also shows how existing 
facilities can be used to their maximum 
capacity by taking advantage of fluctua- 
tions in hourly demand. 


Tampa Cures Its Water Distribution Ills 


Elevated Storage and Trunk Mains Added to Existing System 


By Guenn E. Hanps, Assoc. M. Am. Soc. C.E. 
Burns aND McDonne tt Company, Kansas Crry, Mo. 


was necessary for the following 
reasons: 

To check the necessary as- 
sumptions and approximations used 
in the calculation of the Hardy Cross 
analysis for accuracy against actual 
results observed at that time. 

2. Toclarify certain vague points 
in the operation of the elevated 
storage on the system. 

3. To determine, as nearly as 
possible, the deficiencies of the un- 
improved system under actual load 


The 


conditions. 
The trunk mains of the unim- 
proved distribution system are 


shown in Fig. 1. Tampa obtains its water from the 
Hillsborough River, treats it, and pumps it into the 
system from a water plant located about five miles north 
and east of the heart of the city. In the unimproved 
system, water was delivered from the pumping station 
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New Srorace TANK or 1,500,000-GaL Capacity 


through a 30-in. cast-iron main for 1'/, miles to the point 
where it joined the grid system, and thence south through 
the grid system of 12-in., 20-in., and 24-in. trunk mains 
to the business center. Four mains (one 20-in., two 12- 
in., and one 16-in.) crossed the Hillsborough River to 
serve all of west and southwest Tampa and the interbay 
peninsular area, including MacDill Field at its southern 
extremity. None of the trunk mains on the west side of 
the river exceeded 12 in. in diameter. The Tampa sys- 
tem included four elevated tanks—three of 500,000-gal 
capacity within the city limits, and one of 100,000-gal 
capacity at Port Tampa. Three million gallons of fire 
storage was provided in a ground reservoir near the down- 
town section. A fifth elevated tank, owned by the 
Government, of 500,000-gal capacity, was located at Mac- 
Dill Field. 

All available facts regarding the operation of the sys- 
tem were gathered together for this analysis. Pressure 
and flow charts were studied to obtain the data on input 
to the system as shown in Fig. 1, totaling 17.4 mgd-—-13.6 
mgd from the pumping station, 3.5 from the fire reser- 
voir, and 0.5 from elevated Tank 3. It was learned that 
elevated Tank 1 was valved off from the system. The 
status of elevated Tank 2 was not clear. 

Distribution of water-demand points and the amount 
were approximated from meter records. Peak-hour 
factors, estimated from a study of the characteristic de- 
mands of the various types of water users, were then 
applied. The coefficients of friction of the various water 
mains were assumed to follow a typical age-coefficient 
curve developed from a knowledge of the coefficients of 
two mains in the system. 


HYDRAULIC GRADIENT PLOTTED 


Results of the analysis are given in Fig. 1. Only the 
contour lines of the hydraulic gradients are shown for 
simplicity. The elevations are referred to mean sea 
level. Ground elevations in Tampa vary from 10 to 65 
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ft above mean sea level. A comparison betwee, 

served pressures and those calculated by the Hardy ¢, 
method of analysis is given in Table I, illustrating , 
accuracy of the approximations and estimates neces, 
to make the analysis. 


Taste I. CoMPARISON BETWEEN OBSERVED AND 
PRESSURES, IN POUNDS PER SQUARE INCH 
STATION CALCULATED OBSERVED 
No. LOCATION PRESSURE PRESSURE 
1 Hillsborough Pumping Sta. . 115 115 
2 Fire Station No. 7 ; 75 75 , 
3 Fire Station No. 5 55 60 
4 Pump Station No. 3 Reservoir 67 70 
5 Fire Station No. 4 ‘ 56 55 
6 City Hall 60 
7 Fire Station No. 6 50 50 
8 Fire Station No. 9 46 42 
Elevated Tank No. 3 43 4! 
10 Gandy Blvd. and MacDill . il 13 
11 MacDill Field . 10 10 
12 Port Tampa ‘ p 10 14 4 


Many of the vague points in the operation of the sys 
tem were now clarified. The reason Tank 1 was valye 
off was apparent from an inspection of the contour line 
the hydraulic gradient was 32 ft above its top. Tank) 
was also off, as it was controlled by a Ross altitude va) 
to prevent overflow, and the hydraulic gradient was 
above its overflow point. The hydraulic gradient passe 
through Tank 3 at El. 123, that is, 25 ft below its over 
flow point. Obviously the Port Tampa and MacD)i 
Field tanks were empty. Therefore, of the five elevate; 
tanks in the system, only one was functioning—No 
which was contributing at the rate of 0.5 mgd for equali 
zation. 

Pressure charts indicated that Tank 2 was in operatic 
part of the day, but when the fire pumps were started, it 
was apparently refilled and the pressure raised above it 
overflow point. The pressure records indicated that this 
tank was never drawn down more than one-third of its 
capacity. 

NEED FOR LARGER MAINS SHOWN 


Obviously pipe sizes were entirely inadequate throug! 
out most of the system; and the spacing of the contour 
lines revealed the “‘bottlenecks.’’ With the overflow | 
Tank 2 a distance of 6 ft below that of Tank 1, and th 
overflow of Tank 3 another 14 ft lower; and with th 
hydraulic gradient between Tanks 1 and 2 dropping |S! 


It ha 
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4 No. 7 

et ween ‘hat between Tanks 2 and 3 dropping 56 ft, it is 

‘ardy Cy ys that these tanks could not “‘float”’ together on the 

trating proved system. 

of lank 3 the gradient dropped rapidly, making 
oogsible for the Port Tampa and MacDill Field 
< to float” with Tank 3. Obviously the elevated 

CaLcutary we on the system was of little value in equalizing the 


i ng loads. A part of the difficulty was due to in- 


vate water mains, but whether or not additional 
< would solve the problem was still a question. It 


RVED Discoss 


a _oogsible that the tanks were in the wrong locations or 
5 . wrong elevations, and should be moved or raised, or 
D odoned in favor of a single larger tank properly lo- 
| at the proper elevation. Or perhaps a booster 
D jon would prove more economical. 
‘ans for improvement were then analyzed—for a 
| hour demand approximately 50° greater than any 
ous demand then on record. A demand curve of 
| ‘ maximum is given in Fig. 2, The location of the 
ter part of this increase in demand was placed in the 
f the sys rbay Peninsular Area, because of the growth already 
‘as valve lent there. Also, industrial loads were added in areas 
our lines re new industries were expected, and increases in 
Tank 3 ernment demands were anticipated. 
ude vah SEVERAL PLANS TESTED 
improvements under Plan A included a new 
its over. main from the Hillsborough Pumping Station to 
Mac) jowntown area, where it branched into two 24-in. 
elevate us. One of these leads to the fire reservoir and con- 
—No. 2 is with the 20-in. and 16-in, mains converging at that 
- equal ut; the other crosses the Hillsborough River and ex- 
is west and south to Bay Boulevard about a third of 
)peratior listance down the Interbay Peninsula. In various 
tarted. it Jities 16-in, and 12-in. mains were proposed for ex- 
above its sions of service and for connections to existing mains 
that this the system. : 
ird of its der this plan and according to the analysis, the 
sure at the pumping station would be 76 lb per sq in., 
«that at the southern city limits would be maintained 
is lb per sq in. However, the Interbay Peninsula 
throug! , to the south would still suffer from lack of capacity 
contour ‘pressure. The anticipated growth of industries on 
flow east side of the city south of Broadway would obvi- 
and th ‘lv overload the 10-in. main on 22d Street and the 12- 
with the main on East Broadway. t 
ng IS ft ‘thad been assumed that Tanks 2 and 3 would be 
erating to equalize pressures, adding 3.5 mgd to the 


stem It was noted, however, that the gradient was 
above these tanks, making them inoperative. It was 


A, FLA ‘RETE Block Was Usep ror Tuts 24-In. Cone-VALve VAULT 
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Fic. 3. PLAN or IMPROVED WATER SystEM at TAMPA, FLA., 
Hypraucic GrRaprent aT Hour oF MAxmmum DEMAND 


also assumed in the analysis that the Port Tampa and 
MacDill Field tanks were operating, contributing 0.7 
mgd. The analysis showed that the gradient was below 
them, keeping them empty. 

The distances between contours showed where the 
‘“‘bottlenecks”’ existed in Plan A, and also that there was a 
possibility of overdesign in some of the trunk mains. 
Plan B, prepared as an improvement on Plan A, ex- 
tended mains into the Interbay Peninsula area, reduced 
the length of 36-in. main by two-thirds, substituting 
24-in. pipe, and added mains to the industrial area in the 
southeast part of the city. 

According to the analysis of this plan, the pressure at 
the pumping station was 74 Ib per sq in., and that in the 
industrial southeast was increased to 40 Ib per sq in. 
Pressures in the Interbay Peninsula area were materially 
improved, becoming 33 Ib per sq in. at Port Tampa and 
24 at MacDill Field. 

In the analysis, it was again assumed that Tanks 2 and 
3 were serving as equalizing storage, contributing 1.0 
and 2.5 mgd each to the system on the hour analyzed. 
The analysis showed that Tank 1 would also be function 
ing, because the hydraulic gradient passed below the 
overflow point. Recovery of the use of this tank was a 
valuable asset to the city, as it had not been functioning 
for several years. 

Plan B was deficient in that the gradient remained too 
low to prevent the emptying of the Port Tampa and Mac- 
Dill Field tanks. Plan B would have been satisfactory if 
the entire gradient system were raised 30 ft, increasing 
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the pumping pressure to S87 Ib per sq in. and requiring the 
raising of the elevated tanks within the city approxi- 
mately the same amount. However, a booster district 
was worthy of consideration. It now appeared that ade- 
quate pressure could not be furnished to Port Tampa and 
MacDill Field without either increasing the pressure at 
the pumping station by 15 lb per sq in. (thereby render- 
ing all three of the existing tanks in the city useless unless 
raised), or providing a booster station in the peninsula 
area. 

Plans C and D were analyses of these two alternatives. 
Plan C provided for a booster station and ground stor- 
age. Plan D provided for the abandonment of the three 
elevated tanks in the city and the addition of a new tank 
at the proper height to supply adequate pressure to Port 
Tampa and MacDill Field. Both of these plans were 
satisfactory in that they provided ample pressure at the 
extremities of the system. However, Plan C would in- 
crease operational costs in the form of electric power and 
labor. Plan D had the objection of including abandon- 
ment of useful storage, and construction of new storage 
which merely replaced that abandoned. Space forbids 
inclusion here of the analyses of Plans C and D 


ADDITIONAL ELEVATED STORAGE 


The answer to the objections to Plans C and D was 
found in the development of Plan E, shown in Fig. 3. 
This plan, the one adopted, is very similar to Plan C, 
except that an elevated tank of 1'/2-mill.on gal capacity 
is substituted for the booster station, and the elevated 
tank is placed sufficiently high to provide ample pressure 
to the extremities of the system when required. The 
peninsula area can be check-valved off so that the pres- 
sure can drop sufficiently in the city area to bring into full 
use the equalizing value of the existing tanks there, and 
all the check valves are provided with a by-pass so that 
the storage capacity of the tank can be extended back 
into the system if desired. The tank is readily filled at 
night by an increase in pressure at the pumping station, 
and is of ample capacity to serve the area during the 
hours of peak demand. 

It was assumed in the analysis of Plan E that all the 
tanks were operating as equalization storage, but that 
Tank | was contributing only 0.4 mgd; Tank 2, 1.0 mgd; 
and Tank 3, 2.5 mgd, as shown in Fig. 3. The analysis 
revealed that Tank 2 would be drawn lower with respect 
to its overflow than either Tank 1 or Tank 3, and would 
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therefore contribute at a greater rate than hag ; 
assumed. 

In determining the conditions for refilling the ,,, 
during the night, an analysis of the system was mag, 
the minimum hour of the maximum day. The rates, 


filling of the tanks were approximated by an inspect Q 
of the demand curve, Fig. 2. It was assumed that op « . 
minimum hour, Tanks | and 2 were full and that 7 
3 and 4 were filling at a rate of 3.2 and 5.2 med, rec, 
tively. The analysis indicated that Tanks | and 9 ,, 
full as assumed. Tank 3 was at the overflow poin; 
the verge of shutting off. Tank 4 (the proposed taj “at 
was filled to El. 136. The analysis also showed tha: , oe 
pressure at the pumping station would have e 
increased to 85 lb per sq in. in order to force the wa ‘ted 
into the tanks. 
HEAD AT PUMPS VARIES CONSIDERABLY dt 
Profiles of the hydraulic gradient at various times j; } a 
nese 
cycle of draft and fill on the maximum day are give, In 
Fig. 4. The development of this exhibit indicated ; ale 
necessary range in pumping heads required to allow {y ve 
use of all the storage on the system. At the comple: reat 
of the filling cycle, the pressure would reach 87 Ib pe: iam 
in., and at the end of the cycle of draft the pressure shoy 8 in 
drop to 58 Ib per sq in. The range ts therefore 29 | aces 
sq in. The characteristics of the high-service centrify vith 
pumps were then checked to ascertain the feasibilit rere 
operating over this range of head. From field dat sin 
was estimated that the rate of pumpage would ) anal 
approximately 4.0 mgd over this range of head. Th By 
an advantage because it provides the greater rate of { n th 
during the hours of high demand, which in itself has work. 
equalizing effect. lores 
The construction program for the distribution syste he o 
was finished with the completion of the new |.5-mil nosis 
gal elevated tank in October 1943. Improvem An 
needed at the purification plant and pumping stat was t 
have been held up by war priorities. This has prevent that | 
a completely satisfactory check on the design develop were 
But many of the improvements produced good results struct 
pressure and flow distribution before the entire syste expat 
was completed. Tank 1 was placed in operation be consi 
the pipe-laying program was 50% complete. Pressur ngit 
at MacDill Field and Port Tampa improved every tin bedde 
trunk main was placed in operation on the west sic the re 
the Hillsborough River. The pumping pressure dropp It ; 
from 114 to 75 lb per sq in. the day the 36-in. main ¥ ~vcle 
put in operation. whict 
Because the program for improving the water pla The « 
and pumping station had to be deferred, the new faces. 
vated tank has proved a “‘lifesaver’’ in relieving peak winte 
mands on the pumping station. The tank has been ef Furtl 
tive in equalizing the daily load. Flow during a ty; and 1 
day varied only from 15 to 20 mgd, and the press 30 th 


varied from 52 to 92 Ib per sq in. The higher pressug more 
and the low flow occurring in the early hours of the mor 
ing indicated that the tanks were filled and that 
water demand dropped off as the valves of the eleva! 
tanks closed. One of the pumps was shut off at 6:00 
reducing the pressure to 85 Ib per sq in. In all parts 
the distribution system pressures have been sustame 
above 35 Ib per sq in., except on occasions whet | 
capacity of the pumping station has been exceeded. 
Revisions and additions to the distribution syst 
were under the direction of J. S. Long, Superintenden' 
the Water Department of the City of Tampa. Engmett 
ing consultants were the Burns and McDonnell Engine’ 
ing Company. The 1,500,000-gal elevated storage tat 
was erected by the Chicago Bridge and Iron Compa 
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ngd, res ISINTEGRATION of the concrete forming the 

and 2 y dam and power house of the Buck Hydroelectric 

W point Plant made it essential to undertake extensive 

posed t pairs. This plant of the Appalachian Electric Power 

ed tha ‘mpany was built on the New River in Carroll County, 
, in 1912. Since that time the concrete surface has 


led progressively. By 1928 the condition of the 
iownstream face of the bulkhead, the power-house walls, 
nd the spillway had become so bad that it was decided 


" + remove and replace the defective concrete surfaces of 
times 11 these structures. 
are. giver In 1928 it was believed that weathering of the con- 
dicated ete, which had been placed as a very wet mix, was the 
0 allow fy rmary cause of the trouble. The disintegration was 
complet sreatest in the lower half of the bulkhead section of the 
37 Ib per iam, where the old concrete was removed to a depth of 
sure shoy sin. A new facing was placed on this section, rein- 
re 29 It forced on the rear side, and anchored to the old concrete 
centrifug with hooked dowels. Vertical and horizontal drains 
asibilit vere provided to take care of water seeping through the 
Id dat main body of the dam. This method was also used to 
rould \ repair disintegrated surfaces of the other structures. 
id. 7 ht Ry 1938 the repair work had failed to the extent shown 
rate of f » the accompanying photographs. The failure of this 
self has work, repaired with concrete which was mixed and 
olaced under more rigid and better specifications than 
10N1 syst the original surface, led to the idea that the earlier diag- 
1.5-mil nosis of the reason for the disintegration was incorrect. 
roveme \n investigation to determine the true cause of failure 
ng stat was therefore started. Briefly, the studies demonstrated 
prevent that there was a chemical reaction between the phyllite 
develop wgeregate and the high-alkali cement used in the original 
| results structures. The products of this reaction caused serious 
ire SySt@l expansion of the concrete. This finding explained to a 
7 be onsiderable extent not only the deterioration of the 
Pressur mginal structures and the concomitant effects on em- 
ery tin bedded turbine parts, but also the premature failure of 
est sic the repairs made only ten years previously. 
e droppe It is the opinion of the authors that the disintegration 
mat ‘vele of the concrete at Buck Dam is typical of cycles 
which, once started, move on at a self-accelerated rate. 

ater | The expansion creates stresses which crack the exterior 
> new laces. Water enters these cracks and freezes during the 
B peak winter, causing further opening and spalling of the face. 
een! € further growth of the old concrete widens the cracks, 
a ty] ind the next freeze aggravates the situation still more; 

pres s% the cycle goes on, causing the disintegration to extend 
_- more and more deeply into the old concrete. 

that CONTINUOUS GROWTH OF OLD CONCRETE EXPECTED 
i - The tests at the Massachusetts Institute of Technology 
5:00 in 1938-1941 (R. W. Carlson and H. A. Kammer, “‘In- 
A par vestigation of Causes of Delayed Expansion of Concrete 
- in Buck Hydroelectric Plant,’’ Journal of American 
whet Concrete Institute, June 1941), and observations of the 
led. action of the power-house substructure during the 1928- 
a 9 ‘41 interval, very definitely show that further expansion 
<7 i the old structures can be expected. This finding had a 
—s major bearing on the several different schemes considered 
Engine ‘or repairing the deteriorated concrete. Since nothing 
age t could be done to prevent further expansion, and because 
npais it would be economically impractical to demolish the old 


structures entirely, it was decided to make provision for 
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Repairs to Buck Power House and Dam 


By Putte Sporn, M. Am. Soc. C.E., and H. A. KAMMER, Assoc. M. Am. Soc. C.E. 


gespecriveLY Vice-Prestpent ano Cuter Enotneer; anv Construction Encineer, American Gas Evecrric Service 
Corporation, New York, N.Y. 


CONDITION OF CONCRETE IN BucK DAM BeForE REPAIRS WERE 
UNDERTAKEN (ABOVE), AND AFTER Repairs (BELOW) 


further movement of the old concrete in the design finally 
selected for the reconstruction work. 

Because of its physical arrangement, the concrete sub- 
structure of the power house experienced considerable 
differential growth, which showed up as a crack | in. 
wide around the periphery of the pit liner, peripheral 
cracks around the upper section of the draft tube, and 
breaking of the speed-ring stay vanes. As a consequence 
the water turbine and generator failed to maintain proper 
mechanical alinement. 

In order to repair the power-house substructure and 
machine foundations (as shown in the sectional draw- 
ings, Fig. 1), the concrete which supported the generator 
and turbine was removed from the generator floor down 
to a level about 5 ft below the floor of the scroll case. 
The exposed face of the old concrete was then rebuilt to a 
smooth surface where it adjoined the new concrete 
foundation. The facing was built up on the old surfaces 
to a depth of 6 in. by the ‘‘Prepak’’ method, according to 
which the forms are first packed with aggregate and then 
grouted to refusal at a pressure of about 50 Ib per sq in. 
with a sand-cement grout. Allaggregates were dolomitic 
limestone. 
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AND RivetTep Reparrs to Cast-IRON SPEED RING 
a) Fractured Vanes Built Up with Bronze for Alinement, 
(6) Envelop Patches in Place 


Because the old concrete was of inferior quality and 
quite porous, it was expected that a better bond would 
be obtained between the old and the new work by the 
Prepak method than by conventional types of concrete 
placement. Further, because the new concrete facing 
was comparatively thin, and the height of the lifts that 
could practicably be used would be so great, it was 
thought that ordinary placement methods might not 
give satisfactory results. Cores drilled from the repaired 
structure show that an excellent bond was obtained with 
the method employed 

Wherever the restored Prepak face of the old concrete 
was adjacent to the new foundation, the restored face 
was coated with a bitumastic paint in order to break the 
bond and permit the expected differential movement be- 
tween the new and the old structures. The same thing 
was done for the contraction joints between units. 

To prevent water leakage through the painted joints, 
a groove, filled with synthetic-rubber expansion-joint 
filler, was provided around the periphery of the scroll 
case and the draft tube. As a further precaution, a 
copper water-stop was also used. After the new facing 
had been placed on the old concrete and painted, the new 
foundations for the water turbines and generators were 
cast and vibrated in place by conventional methods. 

The differential movement of the old concrete sub- 
structure of the power house had not only caused the 
rotating parts of the water turbine to wear unevenly, but 
had also caused fractures in the cast-iron speed ring. As 
a matter of fact, each of the stationary vanes of the latter 
was broken through at either the top or the bottom. 

For the repair of the speed ring, a continuous box-type 
or envelop patch was used, consisting of an envelop of 
*/y-in. steel plate, which was shrunk tight and continuous 
around the broken joint. It is held in place by */,-in. 
patch bolts and welded at the upstream and downstream 
ends of the vane. Before the envelop patch was applied, 
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studs were threaded and brazed into the fractured SUrfacs 
on each side of the break. The fractured ends oy r 
vanes were then built up with bronze to partially close 4, 
break. After all the sections of the speed ring had bee , 
properly alined, opposite studs were joined with a {, 
strength weld. The envelop patch was then applieq_ 
The exterior walls of the power-house substructy,, 
bulkhead sections of the dam, spillway sections, pier 
etc., all showed the effects of the unusual expansion of #4, 
concrete. The north bulkhead section of the dam yp» 
probably in the worst condition, and the method pe 
ployed to repair its downstream face is typical for aij 
The disintegrated concrete was removed to an averag 
design depth of 4 in. Whenever it was found jin 4, 


field that the disintegration extended deeper than 4 jp - 
the disintegrated concrete was removed according) fe 
and in the case of one small section, to a maximum deptt s " 
of 18 in. Where leakage was taking place through hon 
zontal construction joints of the old concrete, stay i 
grouting was effectively used to stop the flow. Af, - 
the leakage had been stopped, the structure was rebyj; ok 
to its original lines by the Prepak concreting method ep 
Because it has been definitely determined that the oj . 
concrete within the body of the dam will continue ; i‘ 
grow, the new 4-in.-thick facing was divided into panels : 
3 ft 4 in. high by 8 ft long, separated by V-joints. Th _* 
V-joint consists of a 2-in. notch in the facing concret; le 
and it is expected that as further growth takes place th, 7 \ 
face will crack at the V-joints. By controlling the futur mM 
cracking of the new facing in this manner, it should sha 
comparatively simple to caulk or seal, by conventiona rhe 
masonry-wall repair methods, any cracks that may & ste 
velop in the future. Drains have been mstalled behin ed 
the new facing to prevent the building up of pressure o — 
the freezing of water which may seep through the maw te 
body of the dam despite the grouting work that was don nati 
Forms were constructed one lift (about 6 ft) in height mand 
all the way across the bulkhead section. After they wer lo 
packed with aggregate, the forms were sealed at the to; raph 
and a sand-cement grout mixture was injected. Th Hi... ; 
finished surface is smooth and dense, and presents a good al 
appearance. 18 ( 
The work was performed by the owner's constructio nin 

organization, with F. A. Aldred as superintendent i oe 

charge of the work in the field. The speed-ring repairs ant 

were carried out under the supervision of E. T. Davis oe 
and the Prepak concrete was placed by Intrusion we 
Prepak, Inc., Chicago, Ill. The authors supervised th iy 
design and reconstruction of the entire project. ¢ er 
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*thod en DITIONAL communication facilities from coast 
tor all to coast have been provided with the completion 
0 average of the Bell System's twin buried cables between 
nd in th saha, Nebr., and Sacramento, Calif., at a cost of 25 
han 4 ip ‘ion dollars. Previously cable facilities were avail- 
cordingly from the Atlantic Coast to Omaha and from Sacra- 
um dept} nto to San Francisco and Los Angeles. To make 
ugh hor- MB)... facilities continuous, it was necessary to place 
te, stage jes between Omaha and Sacramento, a distance of 
W. Alter ut 1,600 miles. Work in the territory of the Pacific 
as rebuilt phone and Telegraph Company and the Bell Tele- 
ethod ne Company of Nevada, involved a section 500 
at the ol Jes in length from Sacramento, Calif., to Wendover, 
ntinue to #7.) Since the author’s direct connection with this 
to panels roject was largely confined to the section of the cable 
its. § The ssing through the Pacific Company’s territory, this 
concrete, HMM. -icle deals largely with that particular part of the un- 
place the raking. Parts of this route traversed extremely 
he futur syed terrain, particularly over the Sierra Nevada in 
hould b fornia and the high mountain ranges in Nevada. 
yentiona The route for the cables was chosen primarily from 
may @ the standpoint of assuring continuity of service; that is, 
d behin twas placed in a location that would avoid service in- 
waged rruptions caused by fires and wind-felled trees, slides, 
the mau shway slipouts, floods, and snow damage. Also, the 
vas don cation was chosen to avoid excessive induced voltages 
n height sused by parallel high-voltage power lines. 
hey were fo secure the best possible location, aerial photo- 
the toy raphs were taken of the entire route. The pictures 
1. The vere taken approximately every 20 seconds at a plane 
54 of 120 miles an hour at elevations from 12,000 
18,000 ft, and at a predetermined scale of 1,500 ft to 
the inch. Each contact print (9 by 9 in.) therefore pic- 
dent it tures an area approximately 2'/, miles square. Rather 
Fepalls than take a picture every miles of flight, which would 
- Davis ave covered the entire area, it was decided to take 
trusion them at about 1l-mile intervals; this gave a minimum 
ised the (60° overlap. Asaresult the image of any object on 
the ground appears in three consecutive photographs. 
rhe purpose of this coverage was 
twolold. First, in the study of any 
articular area, the engineer could 
hoose the one of the three photographs 
0 which the area appeared near the 
enter of the print. This eliminates a 
0126" svod part of the displacement and loss 
= ‘ detail which exist near the outer 
lges of a picture, particularly in the 
ise of rugged country where there 
re mountains and canyons differing 
siderably in elevation. Second, the 
0 overlap provided views of an ob- 
or ‘ct on the ground—such as a tree, 
use, Or even a mountain—from three 
erent camera positions. By insert- 
* two consecutive photographs in a 
stereoscope, the third dimension, or 
elative depth, was apparent. 
aerial survey afforded out- 


nding adv antages in the type of 
‘rain encountered across Nevada and 
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\erial Photos Map Route for Transcontinental 
Telephone Cables 


By J. L. BERGGREN 
District Prant ENcrneer, Tue Paciric TELEPHONE AND TeLeGcrapH Company, SacRaMENTO, CALIF. 


the Sierra Nevada range. The first application of 
aerial photographs to the problem was in a reconnais- 
sance of the area to determine the most feasible route 
for the cable. Without photographs, this is a laborious 
job involving weeks and months of scouting the country, 


Burigp ELIMINATE INTERRUPTIONS Dug TO EXTREME 
WEATHER CONDITIONS 
Snow Has Covered the Two Bottom Crossarms on These 35-Ft 
Poles in the Sierra Nevada 


fighting brush, climbing mountains, investigating every 
possibility in the field, until the best possible route has 
been assured. With photographs and a stereoscope, all 
aspects of the area are examined at the desk of the en- 
gineer, and 75% of this scouting is avoided. 


GROUND CONTROL OBTAINED FROM EXISTING SURVEYS 


To eliminate the extensive preliminary location sur- 
veys that must normally be made by field crews, 
“ground control’ of the aerial photographs was estab- 
lished. ‘Ground control’’ in general was obtained by 
the use of existing surveys of state highways or rail- 


WHERE THE CABLES CROSSED THE SIERRA NEVADA RANGE 
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roads. Various points along the highways such as 
bridges, culverts, and curves were easily identified on 
the photographs. Thus from the known courses and 
distances between these points, the scale and orienta- 
tion of the photographs could be determined. Across 
the State of Nevada, because of the absence of highway 
or railroad survey notes, it was necessary to make use 
of triangulation systems established by the U.S. Geo- 
logical Survey and the Nevada State Highway Planning 
Commission. 

A set of the photographs was prepared showing all 
the engineering data developed in the office. Such a 
set and a pocket-size field stereoscope were furnished to 
the surveyors, enabling them to reproduce the route 
chosen by the location engineer. The field stereo- 
scopes were employed to verify actual locations on the 
ground with respect to the photographs. When changes 
in the route became necessary on account of some un- 
foreseen obstacle, the photographs gave more help than 
could be obtained by scouting ahead through brush and 
timber over rough country. 

It was necessary to organize a movable camp for the 
engineers, and this was used throughout the greater part 
of Nevada, where living accommodations were not 
available. From the start of this job, all other con- 
siderations were subordinated to that of safety and the 
avoidance of accidents in the accomplishment of both 
the engineering and the construction work. 

The long-distance cables are lead-covered with a tape 
armor wrapped around them for protection from gophers 
and other rodents that seem to like lead. Over the 


Rooter CLEARING TRENCH Across TRUCKEE RIVER, NEVADA 
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tape is a jute or thermoplastic protecs;,, 
for the purpose of avoiding corrog;, 
Across rivers, streams, and gullies, yp, 
armored cable was placed for additio,. 
strength. 
These cables were laid in everyt};, 
from solid granite, over the Sierra Ney»), 
in California, to marshy salt flat: 


Nevada. For the most part they y,., : 
placed simultaneously by plows 
associated special equipment design, 
by the Bell System for cable-bury;, 
projects. The cablelaying train consist. het 
of three continuous-tread tractors, 
operated by 113-drawbar-hp dicey 
motors; three cable-reel trailers: op, al 
rooter plow; and one cable-laying plow th 
First the rooting plow is pulled oye aa 
the chosen location by two and sometime wy 
three tractors, and a slot is cut to the fy! a Cl 
depth (or slightly greater) to which it Navy 
planned to place the cables. This operation clears 4) fp 
subsurface obstructions such as roots and boulders, ay ' - 
breaks up hardpan formations. Then the cable-laying HMB acts, 
plow and two cable-reel trailers are towed along thy eerin 
line by two of the tractors. The third tractor and tly or hi 
third trailer are required for loading the cable reels ont eerins 
the two trailers of the cable-laying train. A whistle o me 6 
Klaxon horn is provided for signaling the tractor drivers and 
to start or stop the train. that hi 
The cable-laying plow share passes along the slot hich 
made by the rooting plow. The cables feed into th rogra 
back of the share of the plow and emerge from an oper The 
ing at the bottom. The share is raised and lowered by mary 
power furnished by one of the tractors. As the cable: ally st 
pass into the plow share they are sprayed with a light f acre 
lubricating oil by means of a pressure spray. Thisis sency. 
required in order to avoid excessive strain on the cables ind § 
as they pass through the share and are plowed into th nly s 
ground. the 
The cable on the reels is placed under nitrogen gas ngine 
pressure at the factory. This pressure is measured be mpli 
fore the cable is plowed in to determine whether or not ache 
there is a leak. If the pressure is not up to the proper Con: 
point, the cable is not placed until repairs have beer ened 
made. neg 
Under the best of conditions it was possible to place atin 
about 17 trench miles of cable per five-day week with the the Bu 
cable-burying equipment. The cable was laid across ngine 
many rivers, and at numerous locations the water wa: lans ¢ 
above the floor of the tractors. Two years of stead) sress ¢ 
construction work across plains and mountains were r¢ i cont 
quired to build the transcontinental cable line—a © In } 
markably short period of time considering the amount bookle 
of work involved. Fixed- 
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COFTOsing 
zn Cost-Plus-a-Fixed-Fee Contracts of the Navy 
a Bureau of Yards and Docks 
verythir 
a Nevad, By Howarp P. Maxton, Assoc. M. Am. Soc. C.E. 
flats Heap. Division or AccouNTING AND Bureau or Yarvs ano Docks, Navy DeparRTMENT, Wasuincton, D.C. 
hey Were 
OWS a NEW chapter, the greatest in URING the past several years, some “There must also be a high degree of 
design, the annals of the Navy Civil of the largest construction con- individual courage and willingness to as- 
-buryir Engineer Corps, can now be tracts ever undertaken have been carried ‘me responsibility in those who are 
CONSist. sitten. It began in the summer of to completion on the cost-plus-a-fixed- the burden he making deci- 
OFS, ea when the first of the Navy cost- fee basis. Because of the extreme emer- of 
> die a fixed-fee construction and en- gency under which Naval facilities had % Drime importance, as it almost always is 
Giese us-a-fixed-fe - gency 5 under a cost-pluscontract, prompt decisions 
TS; On ‘neering contracts were negotiated be constructed, the Bureau of Yards are essential... . Precedents should not 
g plow ‘yr the outpost defences of our and Docks sought a type of contract that be permitted to hamper any action which 
led over untry in the Pacific, Alaska, and would permit a pooling of the resources appears desirable. . . . The injunction ‘Be 
metimes vest Indies areas. At that time, of engineering and construction man- just and fear not’ is as potent now as when 
0 the ful ve Chief of Civil Engineers of the power. The fixed-fee procedure which the words were penned by Shakespeare.” 
hich it is \avy, Vice Admiral Ben Moreell, was authorized met that need and also 
lears al ion. M. Am. Soe. C.E., negotiated permitted the flexibility essential to rapid The Navy Fixed-Fee construction 
ers, an three fixed-fee construction con- progress of the work. and architectural engineering con- 
e-laying racts, and one architectural-engi- tracts are essentially partnership 
ong the ering contract, which became the pattern for more than agreements. The form of the contractis simple. It con- 
and the wr hundred construction, and fifty architectural-engi- tains stereotyped ‘‘articles’’ covering such controlling sub- 
els ont ering contracts subsequently negotiated. That this jects as ‘Plant and Equipment,” “Plant Loss or Major 
histle or pe of contract is fundamentally sound and can be suc- Damage,’ “Services and Labor,” ‘‘Materials,”’ “Grade of 
drivers fully administrated has been proved in the 2'/, years Materials and Workmanship,” “Inspection,” “Records 
hat have elapsed since our country was drawn intoa war and Accounts,’’ ‘‘Compensation,’’ etc. The construction 
the slot shich has required the greatest Naval shore construction contracts differ one from another merely in the article, 
nto the rogram in our history. “Work to Be Done,” and this article simply contains a 
ai Opet The usual lump-sum or unit-price form of contract, list of “projects’’ with the estimated cost of each. Fre- 
ered by ased on free enterprise and competitive bidding, basi- quently contractors ordered plant and material, estab- 
> cables ally sound and superior in normal times, lacked the speed lished their organizations, and started construction with 
a light f accomplishment and flexibility necessary in an emer- only a ‘‘Letter of Intent’’ in their pockets! The formal 
This is gency. ‘lime was too short to prepare the detailed plans contract came later. 
> cables ind specifications necessary for competitive bidding. : 2 ; 
nto the nly some form of contract that would permit a pooling eae ee CON 
i the experience, talent, and resources of the country’s To a large extent the satisfactory and speedy ac- 
pen gas ngineering and construction manpower could have ac- complishment of the various types of engineering and 
red be mplished the tremendous job now being successfully construction work depended upon the proper selection: of 
OF not ncluded. engineers, architects, and contractors. A Board to 
proper Congress recognized this fact and on April 25, 1939, Negotiate Fee Contracts, composed of five members, 
/e beer assed an act authorizing the Bureau of Yards and Docks including the sponsoring Bureau Project Manager, was 
negotiate contracts for construction work outside the set up to make the selections for the construction con- 
» place ontinental limits of the United States. By the same act, tracts. The law requires that the Bureau negotiate with 
ith the the Bureau obtained legislative authority to engage outside 
once ngineers and architects to assist in the preparation of BUREAU OF YARDS 
. lans and specifications. In subsequent legislation, Con- AND DOCKS 
stead} gress extended the use of the cost-plus-a-fixed-fee type 
me ‘contract to continental work. CHIEF OF BUREAU 
hoes In May 1940, the late William M. Smith wrote a | 
booklet entitled “Some Commentaries on ‘Cost-Plus-a- 
Fixed-Fee’ Contracts with Particular Reference to U.S. ASSISTANT 
Navy Contracts Under the Bureau of Yards and Docks.” CHIEF OF BUREAU 
(he basic concepts enunciated in this treatise are as 
‘rue and strong today as when they were written. A re- L a 
iew of the operation of the Navy's fixed-fee contracts CONTINENTAL EXTRA-CONTINENTAL 
vould be incomplete without quoting some of “Bill” SUPERINTENDING DIRECTORS 
Smith's fundamental truths. In part, he said: a Bn ATLANTIC DIVISION 
AREAS I TO VII PACIFIC DIVISION 
There must be a high degree of cooperative confidence and LUSHE SE 
rust by each of the parties in the other and this confidence and Ye | 
Tust must extend throughout the organization of each party. 
insure a successful accomplishment of the purpose of a 
plus contract there must be the utmost of cooperation. ERSONNEL STATISTICAL OPERATING DESIGN DEPARTMENT 
Errors of jud igment and mistakes will, of course, be made, but the DEPARTMENT DEPARTMENT DEPARTMENT DEPARTMENT 
good faith of the person involved should not be questioned; to do 
0 only creates resentment and makes inroads on the spirit of coop- Fic. |. ORGANIZATION CHART OF THE BUREAU OF YARDS AND 
Tation Docks 
REELS 
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Fee CONTRACTS 


at least three contractors of its own selection. Contrac- 
tors of known responsibility and reputation who pos- 
sessed the necessary resources and ability to organize 
their work with experienced men and adequate equip- 
ment were invited to sit with the Board to demonstrate 
their experience, ability, and fitness. Sometimes a 
single firm was selected; often, and more generally for 
the larger contracts, two or more firms joined together 
to tackle the venture, combining organizations, equip- 
ment, and financial resources and pooling experience. 

The contractor or contractors prepared no bids and 
generally negotiated for no fee. They negotiated 
only for the work, established their ability and resources, 
financial as well as technical, organization and plant, 
and agreed to accomplish the work with the necessary 
dispatch and according to the terms of the contract. 
The fee was set at a fixed sum by the Chief of the Bureau 
upon recommendation of the Negotiating Board. This 
fixed fee was changed only for subsequent changes in 
the scope of the work. Change Orders and Supplemental 
Agreements requiring additional work increased the fee; 
those decreasing the scope of the work required a reduc- 
tion in the fee. 

Many contracts were enlarged by changed orders and 
supplemental agreements to two or three times, or more, 
their original scope. The fee originally was determined 
by the Bureau Negotiating Board after reviewing (1) 
the size and scope of the contract, (2) inherent hazards 
of construction, and (3) location. Thereafter the fee, a 
fixed amount, was increased or decreased with an increase 
or decrease in scope. The contractor would have nothing 
to gain and much to lose by not safeguarding the Govern- 
ment’s interests or by being extravagant, since his repu- 
tation would be at stake. 


ARCHITECTURAL-ENGINEERING CONTRACTS 

Some of the architectural-engineering fixed-fee con- 
tracts covered the design of all structures and complete 
facilities. In these cases the architect-engineer sub- 
contracted any specialized design work that he was not 
qualified or organized to handle. In other instances, the 
Bureau divided the design work into the several special- 
ized fields and entered into separate contracts with 
qualified firms. 

Architects and engineers were selected for their experi- 
ence and ability. Local individuals and firms were given 
preference, other things being equal, and consideration 
was given to the amount of work an architect or engineer 
had on the board at the time. The selection usually was 
made as the result of local investigation and recommenda- 
tions received from the Officer-in-Charge of Construc- 
tion in the field. If the Construction Department of the 
Bureau concurred, the recommendation was forwarded 
to the Chief of the Bureau for approval. 

In carrying out its enormous program for the construc- 
tion of shore facilities under fixed-fee contracts, the 
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Bureau of Yards and Docks has utilized the organizay,.. 


and resources of more than 400 construction anq ae 
architectural-engineering firms. The difference jn ugh | 
bers between the construction and the architecty. ine 
engineering firms is due largely to the following fac), the , 
(1) much of the design work was done by the Design , at, * 
Planning Department of the Bureau of Yards and Jogi, a} a 
which developed many standard designs; (2) the o,f 5. 
struction contractors sometimes designed in the 4 wee 
and (3) it often proved feasible to handle much of » or 
design work on a lump-sum basis. In addition, the fix. -g “ 
fee contractors employed the services of thousands *: M 
lump-sum and fixed-fee subcontractors. In the agg 
gate, this expansion of the shore facilities and some , = 
vance-base work of the Navy Department totals mo ange 
than four billions of dollars in expenditures under fixe a 
fee contracts. tatistice 
wth 
CIVIL WORKS CONTRACTS this 
On March 21, 1942, by order of the Secretary of time |° 
Navy, the Bureau of Yards and Docks assumed juris¢ my ws 
tion over the design and-construction of “Civil Works - ' a 
contracts for industrial plant facilities. These total q - for 
additional $450,000,000. These contracts are in realit: ee i 
subcontracts under supply contracts between the orp ” 
nating bureau—Bureau of Ships, Bureau of Ordnano \DM. 
or Bureau of Aeronautics, and industrial and many ; 
facturing concerns. They are for plant construction ap she? 
expansion. In these cases, the bureaus concerned dek eneral § 
gated responsibility for engineering and construction ntract 
the Bureau of Yards and Docks. Occasionally, the con. fame?" 
tracts extended to the procurement of machinery, too "S| 
and equipment. 
ORGANIZATION OF THE BUREAU OF YARDS AND DOCKS problem 
The administration and control of this rapidly expan" * 
ing program required decentralized field control. Most rpent y 
the early contracts within the continental United Stats gm" "“ 
were for work at existing Navy yards and bases or for rye 
several large Naval air stations. The Public Works 0) ee 
ficers at those places usually were designated Officers-i ee 
Charge of Construction. As their work expanded, they me°°"" 
delegated the work to Resident Officers-in-Charge. regde 
The appointment of an Officer-in-Charge followed th ~ bs 
letting of the contract. From that time on he was in ful Nee 
charge in the field. His technical liaison with the Bures te 
was through the Bureau Project Manager, in the Co oan A 
struction Department, who forwarded plans, issued fu This 
allotments, and handled general and technical problems Bene 
These Bureau Project Managers are essentially special Som th 
ists. One is in charge of drydocks, another aviatio! os 
another hospitals, another personnel structures, ¢t rhe ma 
To coordinate different types of work, when two or mor ta 
Project Managers are involved in work executed unde i, . neat 
a single contract, a Primary Project Manager is desy - 
nated, and his job is to tie the ends of the work together These { 
in the Bureau. Mfice 
On December 1, 1941, the Bureau of Yards and Docks tc th 
in Washington, D.C., was reorganized into five depart od aes 
ments: (1) Planning and Design, (2) Construction, woes 
Progress Control and Statistical, (4) Financial and Oper rain 
ation, and (5) Administrative and Personnel. These “ onl ¢ 
partments were divided into divisions and sections. The Eenine 
organizations of the Bureau, and of a typical office o! The 1 
Officer-in-Charge, are shown in Figs. 1 and 2. , Mae Tectives 
These five departments maintain direct contact wit enditn 
the field in their respective duties. Administrative taken { 
control procedures generally are prepared by those © aust b 
visions and sections directly concerned. The wor | — 
the Planning and Design Department generally 
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AMIZation ‘ated with the Officers-in-Charge SAFETY 
and uch the Bureau Project Managers. ENGINEER 
dug enent of funds, primarily controlled 
utecturg ‘he Finance and Operating Depart- 
factor js also made through, and with T 1 
“Sign approval of, the Project Managers. SUPERINTENDENT CHIEF PURCHASING 
1d Docks » big job of the Administrative and ACCOUNTANT MANAGER OF CONSTRUCTION ENGINEER AGENT 
the Coe -<onnel Department is in recruiting 
he necessary Naval and civilian per- 
to man the Navy's end of the | = | | co 

-. both in the Bureau and in the 
Many civilian employees were, 
oe and Resident Officers-in-Charge 
ahs mes larg 


Jv. The Progress Control and 
-tistical Department is a direct out- 

«th of the fixed-fee type of contract. 
» this department fell the responsi- 


ler fixe 


Warehouse 
sty for the development of proce- 
res and control over priorities of ma- 
eral, accounting and auditing, equip- 
went rentals, forecasting ‘of require- 
otal a ents for construction materials, statis- am 
ent 
n realit cs, and so forth. | 
he ong Material 
Recewing 
rdnano \DMINISTRATION AND CONTROL ="| Ae 
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it was apparent that some sort of 

eneral guidance and control over the administration of 
ntracts was necessary. Many problemsarose. For ex- 
mple, it was necessary properly to account for expendi- 
ires of public funds; to establish standards for labor and 
ersonnel relations; to provide for the expeditious purchase 
ad delivery of material. Taxes, insurance, and freight 
problems had to be solved. Surplus material and equip- 
ent had to be moved to other jobs where it often was 
urgently needed to complete rush work. Certain reports 
sere necessary. Information and instructions on all 
these subjects and many more had to be got into the 
field, to the Officer-in-Charge of Construction and to the 
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wot: atractor. To establish consistency in administrative 
d. the procedures in the field, to instruct regarding require- 
. ments, and to simplify and assure uniform distribution of 
ved the sts, a Manual for Accounting, Auditing and Control 
; in ful’ Negotiated Cost-Plus-a-Fixed-Fee Contracts” was 
—_ repared and issued to the field. Bureau “Circular Let- 
e Co ters’ became the medium for the distribution of cur- 
d fu rent instructions and directives to the field. 
Binns This “Manual,”’ as it is usually referred to, lays the 
special groundwork for a typical organization. Chart No. 3 
Loties rom the manual (the accompanying Fig. 3) shows a 
5 et typical contractor’s organization for a large contract. 
r more 2 Manual establishes the principles for the adminis- 
under 2400 of the contract, both by the Officer-in-Charge and 
desis te contractor. In the appendix are reproductions of 
gether standard forms for use, by the contractor and the Navy. 
‘Hese lorms were printed in the Government Printing 
Dock fice and stocked in the Bureau for issuance to the field. 
lepar As the tempo of work increased, and the need for speed 
my and more speed became apparent in 1941, every ounce of 
Oper lmnecessary paper work was eliminated, thereby releas- 
se te ig manpower for direct productive work. Desirable and 
The sual commercial and governmental procedures were 
ds minated if not absolutely necessary. 
(he requirements of the manual and supplemental di- 
- witl ectives are based on the fundamental fact that the ex- 
e an penditures involved are public funds. Meticulous care is 
se di ‘sen to insure that all payments are correct. There 
rk | nhust be an accounting for every dollar spent. Govern- 
is ment accounting and disbursing officers are held to 


‘tinct accountability and are personally liable for expendi- 


Fic. 3. Typical ORGANIZATION OF CONTRACTOR'S FORCES ON 
A Frxep-Fee CONTRACT 


tures of government funds. The requirements of the 
General Accounting Office must be satisfied. 

To accomplish this, the manual prescribes a system 
for the contractor, including time-keeping, payroll- 
making, purchasing, warehousing, accounting, equip- 
ment use, report-making. The manual also includes a 
setup for the contractor's general ledger and a Master 
Classification of Construction Accounts. The functions 
and duties of the Navy Auditor are likewise included. 
His duties are two-fold: (1) to audit the papers and docu- 
ments submitted by the contractor for reimbursement, 
and (2) to maintain the appropriation records. He also 
maintains a close working relationship with the contrac- 
tor’s staff to see that Bureau requirements are fulfilled. 
He reports directly to the Officer-in-Charge, (or the 
Resident Officer-in-Charge, as the case may’ be) and is, 
so far as the auditing work is concerned, the right-hand 
man of these officers. 

Control of labor in the field and the purchase of ma- 
terials is the contractor’s responsibility. It is his obliga- 
tion to secure the best performance from his men, to 
purchase economically, to make the best use of materials 
and supplies, and to devise ways and means of construc- 
ing and operating as efficiently and as economically as 
possible. The Navy expects him to function as well as 
if he had a lump-sum contract. He is paid, through his 
fee, for his personal service, his technical knowledge, his 
going organization, his ability, his ingenuity, his financ- 
ing costs, and his home-office overhead. The fee is not 
comparatively large on a percentage basis, but he faces 
no financial hazards. If his financial dealings are sound 
and his home-office overhead reasonable, his net fee 
results in a fair return for his services. 


COMPENSATION FOR THE CONTRACTOR 


Under the terms of the fixed-fee contract, the contrac- 
tor is reimbursed for all out-of-pocket expenditures going 
directly into the work but not including ‘“‘home-office”’ 
expense, financing costs and salaries, and travel expense 
of officers or partners of the contractor's firm. Neither is 
the contractor to be reimbursed for loss or damage due 
to his gross carelessness or negligence. The delineation 
between the cost of the work and home-office expense is 
so clear that it has not usually been difficult to agree as 
to which expenditures are reimbursable and which are 
not. This is so because contractor purchasing, account- 
ing, and design are done in the field, and all generally 
are reimbursable, as well as construction payrolls, ma- 
terial and supply purchases, rentals, necessary insurance 
and taxes, services such as power, water, travel of em- 
ployees in connection with the contract work, and so 
forth. The contracts provide that wage scales for crafts- 
men and laborers must be those established by the De- 
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construction period, now largely drav 
ing toa close, and has resulted in gay;, 
very substantial financing costs to or. 
tractors. These savings undoubted 
have been passed on to the Governmen 
in subsequent fixed-fee contracts » 
causing contractors to be satisfied with 
lower fees. 

The fixed-fee form of contract, so gy 
cessful in hastening the completion g 
projects, has resulted in saving mgm 
millions of dollars of public funds. Bye 
had it been possible to originate Projects 
under lump-sum or unit-price contragts 
which it was not, the many changes apis 


Y ing from war experience and the rapj 
Y expansion of original contracts wou) 


YW have been either impossible or treme; 


Y 


accomplished at the direction of th 
f Bureau and Officers-in-Charge immed 


ately and almost overnight, withow 
wasting time and effort in dickering over 
Everyone was free to devote his 


75 — 
- 
4 
_ May Aug Sept. Oct. Nov. Dec. Feb. costs. 
1943 

Fic. 4. Expenprrures, Aprit 1943 ro Fesruary 1944, spy Bureau oF YARDS 


AND Docks ON Contracts, Exciusive or ADVANCE BASES 


partment of Labor. Wage scales are included in the 
contract as an appendix. 

In preparing the administrative and accounting pro- 
cedures, simple, basic fundamentals were kept in mind. 
These are that, in reimbursing the contractor for costs, 
the Navy must be assured that (1) the contractor has ac- 
tually spent the money, and that (2) he has received, for 
the Government, the material or service he paid for. Up- 
on delivery to the contractor, all material, plant, equip- 
ment, and supplies immediately become the property of 
the Government. In receiving these, the contractor acts 
as agent for the Government. 

In policy and in practice, the Officers-in-Charge and 
the Bureau set, and have maintained, an admirable rec- 
ord of reimbursing the contractor for his expenditures. 
Public vouchers, reimbursing the contractors, are gener- 
ally prepared weekly and include reimbursement for all 
expenditures for which receipted invoices and other 
necessary papers are submitted. The net amount of the 
current payrolls, after deduction for social security, vic- 
tory taxes, etc., are included in the public voucher im- 
mediately after payday. The social security and victory 
taxes are reimbursed to the contractor after returns have 
been made to local, state, and federal authorities, upon 
presentation of receipts evidencing payment. 

To accomplish this expeditious reimbursement to the 
contractor, the Bureau's auditing procedure, as pre- 
scribed in the Manual, provides a ‘“‘preaudit” system, 
which is the establishment of an even, everyday flow of 
receipted invoices and supporting papers to the Navy 
Auditor. In this way both the contractor and the Navy 
maintain a steady flow of papers through their offices, 
eliminating peak loads and setting the stage each week 
for quick approval of the reimbursement request and the 
preparation of the public voucher. 

The Bureau of Supplies and Accounts, the Navy's 
disbursing agent, has cooperated in quickly reimbursing 
the contractor. Generally, the contractors have reim- 
bursement checks in their banks within a week after the 
public vouchers are tnailed in the field by the Officers or 
Resident Officers-in-Charge. This fine record has been 
maintained consistently throughout the entire fixed-fee 


1944 entire effort to getting the work dom 
The work itself was conducive to get 
ting good costs. Much of the work 
most of it, in fact—was started ap 
completed in the face of stiff time schedules, and som 
times an apparently impossible completion date had 
be met. The men knew they must have the dock 
training stations, and supply depots ready on time. Thx 
ships, the sailors, and the supplies were rolling in. Th 
facilities had to be ready—and the engineers and th 
contractors weren't asked when the facilities would & 
ready—they were told by the Bureau when they mus 
be ready. 


GENERAL NEED FOR FIXED-FEE CONTRACTS IS OVER 


This greatest of all construction eras passed throug! 
the usual changes. December 7, 1941, left its mark u 
the work as it did on every person and industry in th 
country. For work on advance Navy bases it becam 
wise and necessary to have construction men with mil 
tary standing. The Seabees were the answer. This new 
and now famous organization of engineers and constru 
tion men gradually took over the tasks formerly as 
signed to their civilian brothers. The industry can bx 
proud of the accomplishments of its uniformed members 
at advance bases and on far-flung battle fronts. 

So now, with the peak of the continental emergenc' 
construction period past (Fig. 4), the fixed-fee form 
contract has largely served its purpose. That it will & 
used again, on emergency construction, there is no doubt 
It is fundamentally sound for use under certain condi 
tions. | 

The tremendous projects most urgently needed ter 
the training and service of our armed forces are 00% 
completed, or nearly so. There is now more time | 
prepare plans and specifications; construction 1s S$ om 
what simpler; labor and material costs are more stabk 
contracts are smaller. Accordingly, since early in |" 
the Chief of the Bureau has led the way toward t 
early termination of fixed-fee contracts. The trend ® 
well exemplified by Fig. 4, which compares ex] enditures 
by months, for lump-sum and fixed-fee contracts. be 
lump-sum and the unit-price contracts are coming '" 
their own again. 

(The preceding statements are not official and do not necessary 7 
flect the views of the Navy Department or of the Naval service a! ‘art 
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SurpsHaw No. 2 Power House anp HRADBLOCK 
In Left Background Is Dam No. 4 


‘he Shipshaw Hydroelectric Project, Canada 


I. History of Saguenay River Power 


By McNee ry DuBose 


Vice-Presipent, ALuMmInuM Company or Canapa, Ltp., Arvipa, CANADA 


at the mouth of the Shipshaw River. 


HE Shipshaw power develop- 
ment is situated on the 
Saguenay River, which in size 
{importance is the second of the 
utaries of the St. Lawrence 
ver. (See Fig. 1.) Some 30,000 
miles of territory, mostly virgin 
rest, drain into Lake St. John, 
rhich lies in a great depression of 
e Laurentian highlands and covers 
irea of 400 sq miles (Fig. 1). 
rom this natural reservoir, the 
guenay rushes 30 miles through 
ky gorges, with a drop of 320 ft 
tidewater. Thence to the St. 
Lawrence, the river is wide, deep, 
ind majestic. 
The Saguenay was explored in 
the early days of Canadian history 


OMPLETION of the Shipshaw 

Project has been one of Canada’s 
major contributions to the war effort. At 
a cost of about $70,000,000, power com- 
parable in amount to that generated at 
Boulder Dam has been made available. 
As is the case with all projects of this 
size, considerable preliminary work was 
necessary before actual construction could 
be undertaken. In this paper, the first 
in a series on the project, Mr. DuBose 
relates the history of Shipshaw from the 
date of conception to the date of comple- 
tion. This article is printed through the 
cooperation of the Engineering Institute 
of Canada, being condensed from the 
more comprehensive treatment in its 
publication, Engineering Jour- 
nal,” for April 1944. 


On June 22 of the same year, L. T. 
Haggin obtained the rights to the 
portion of the river from Lake St. 
John to below Isle Maligne. And on 
the same day, B. A. Scott secured 
the rights in the portion of the river 
lying between the grant to Haggin 
and the grant to Willson. Roughly, 
each of these grants contained about 
one-third of the entire fall of the river. 

The Government was glad to sell 
the power sites, for it wanted to pro- 
mote the industrial prosperity of 
its people, and the grants provided 
for a forfeit if development were not 
promptly made. But as is so often 
the case, the power owners found that 
a power site in itself is no nearer to 


nd for many years was useful only 
sa highway—at first for trappers, and later for lumber- 
men and agriculturists. The report of the Commissioner 
Lands, Forests, and Fisheries of the Province of Quebec 
or the year 1898 contained the first public discussion of 
tie power possibilities of the river. The report estimated 
at 15,000 hp might be developed on the Grand Dis- 
irge at the outlet of Lake St. John, and the following 
year, C. E. Gauvin, Superintendent of Surveys for the 
rovince of Quebec, estimated that 82,000 hp could be 
reduced at Chute a Caron, further down the Saguenay. 
With vision aroused no doubt by the engineering re- 
ports of [SOS and 1899, three men obtained grants from 
“ie Crown of the right to develop power on the Sague- 
tay River. The first grant, made on February 5, 1900, 
"as to T. L. Willson. It embraced that portion of the 
nver between the head of Chute a Caron and tidewater 
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being a power plant than an egg is to 
being a hen; so in spite of their efforts to build or sell, 
many years passed with no progress. They had the 
vision, but the financing was beyond them. 

It was not until 1913 that a move was made. In that 
year J. B. Duke, a financier interested in hydroelectric 
power development in the South, and then on a quest for 
a large power site for the production of nitrogen for 
fertilizer manufacture, was persuaded by Mr. Willson to 
visit the Saguenay accompanied by W. S. Lee, M. Am. 
Soc. C.E., the engineer from Charlotte, N.C., who had 
originally interested Mr. Duke in hydroelectric power 
The sight was so impressive that he immediately pur- 
chased the power rights on the lower one-third of the 
Grand Discharge from Mr. Willson, and also the rights to 
the middle and upper thirds from their then-owners, for 
in the meantime they had changed hands. 
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would be the answer to his quest for a », 
for power from the Saguenay. So, wig; 
partner, Sir William Price, who had agr,, 
use temporarily 200,000 hp from the ne, 
velopment for paper-mill operation and 
generation, he started construction work , 
Isle Maligne site, which must necessary, 
built first to provide storage for itself ay 
lower site near Shipshaw. This work yw, 
nounced on December 18, 1922, twenty. 
years after the power rights were granted 
The Isle Maligne Power House has 1 
in the history of the Shipshaw power dey, 
ment, but the hydraulic works, that is, the, 
excavation in the bed of the Grand Dischy 
at the outlet to Lake St. John to pass 
water at low lake levels, the earth dam J 
concrete power-house bulkhead, and the s 


A 
Apmakan 


concrete spillways—all these were in effect 

\ $ gt A\ ponent parts of, and necessary to, the » 
\ -t\= development to be made at Shipshaw. Fiy, of WO! 
the spillways-were equipped with Stoney. uce it 
KJ sluice gates to control Lake St. John at cea. uppe 
wy LAREN tions varying between — and + 17 ter We 
\ Maligne order to provide a regulated discharge of ts lo’ 
cu ft per sec and a calculated maximun expe 
f charge capacity of 469,000 cu ft per sec wi 
4 A a... Fon Alfred the water at elevation 17*/s at the spillway ind tl 
Fic. 1. or Lake St. JOHN AND THE SAGUENAY RIVER dec 
Then came the period of preliminary design. Mr. Lee ment was established as a servitude in favor of the § ntrance 
sent F. H. Cothran, M. Am. Soc. C.E., in 1914, to makea shaw powersite. Construction of the Isle Maligne 
detailed survey of the hydraulic possibilities of the power was completed in 1926. he Sage 

sites on the Saguenay. The power possibilities of the Before the job at Isle Maligne was completed eted. 

Grand Discharge were divided into two developments. April 17, 1925, plans were deposited with the Quebg 2 pe 


One site was at Isle Maligne, near Lake St. John, where 
its dams would serve to utilize Lake St. John as a stor- 
age basin; the other site would concentrate the remain- 
ing 210 ft of head close to tidewater at the mouth of the 
Shipshaw River. 

While Mr. Cothran was surveying the power sites, the 
Quebec Streams Commission, under O. O. Lefebvre, M. 
Am. Soc. C.E., chief engineer, had a survey of Lake St. 
John made by Huet Massue, to determine exactly its 
possibilities as a storage reservoir and the area of lands 
to be flooded for different heights of the regulated sur- 
face. The findings were given in the Commission’s 
Fourth Report, dated November 1915. This report com- 
mented on what was at that time considered a serious 
question, namely, would the greater amount of ice in 
Lake St. John, caused by the lake freezing at a higher 
level with a greater expanse, delay the coming of spring 
and adversely affect farming? The report said “no.” 

By that time the First World War had commenced, 
which naturally was a deterrent to starting construction. 
Moreover, rights had not yet been obtained from the 
Quebec Government to build dams at the outlet of Lake 
St. John. The delay was due to the fear of uncontrol- 
lable flooding of farm lands. And, last but not least, Mr. 
Duke's experiments to perfect a nitrogen fixation process 
had not worked out satisfactorily and Mr. Duke found 
himself without a market for the power to be produced. 


POWER FOR THE MANUFACTURE OF ALUMINUM 


But Mr. Duke was a man of ideas. For years he had 
watched the growing uses of aluminum. He had seen 
the need for electric power to produce aluminum to blaze 
the trail of hydroelectric development from Niagara 
Falls to Cedar Rapids on the St. Lawrence, to Shawini- 
gan Falls on the St. Maurice, and he felt that aluminum 


Government by Mr. Lee for the construction of t 
second power development on the Saguenay, to be ca 
the Shipshaw development. The application accompa Nothi 


ing the plans described the development as located on tie inti: 
Saguenay River near the mouth of the Shipshaw River ique t 
The works would consist of a concrete masonry dam ep, an 
bulkhead across the Saguenay at or near Chute a Car to the 
and a canal of rock and earth excavation with earth da reviou: 
along the same extending to an intake and a power hous n ac 
near the mouth of the Shipshaw. The contemplat Blastir 
regulated flow of the river was said to be 22,000 cu ft » Am 
sec, and it was anticipated that 440,000 hp would 0 
available continuously. The power house would wt} st at 
mately contain ten generating units of 80,000-hy ind | 
pacity each, but only three would be initially install uted 
The approximate cost of the completed works was est But ¥ 
mated to be 20 million dollars. $ any 
Preliminary construction for the Shipshaw proj its of 
was actually started in 1926, but little progress was matt wer fi 
for a couple of years. However, in 1928, in the opt ef Ta 
mistic atmosphere of a growing business boom, the Shy war 
shaw development got under way in earnest. Fanted 
A revision in the plans provided that the concrete « tely ; 
across the Saguenay River just above Chute 4 Caron wo rxduct 
be fitted with 11 Stoney-type sluice gates and a free sj" n by 
way section and could, in emergency, discharge up to '"" Thou 
000 cu ft per sec. Two power houses would be prove W 
instead of one. The No. 1 power house would be locat' um 
in the main dam across the river, called No. | Dam, “ elop 
would contain four 65,000-hp generating units, enough \Mear Sh 
use about half of the regulated river flow. The head " it TO 
the No. 1 power house, sometimes called the Chut ra di 
Caron power house because of its proximity to Chut It, it 
Caron, would be only three-fourths as great as the he tional | 


at the No. 2 power house located on the Shipshaw Rive 
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. i had the advantage that it could 
mence operation as soon as the 
. dam was completed and provide 
ver during the years foreseen to be 
red for the completion of the canal 
ther works necessary for the No. 2 
ver house. The intention was to 
«nue right along with the construc- 
of the No. 2 power house at an in- 
led capacity of 800,000 hp. a 
ny that time, experience indicated 
+ Lake St. John could provide a 
ulated flow of 30,000 cu ft per sec 
“ead of the 22,000 originally contem- 
red, and the plan of operation was 
+ when the No. 2 power house was 
pleted, the generating units in the 
| power house, with its lower head, 
wuld be used as spares and also would 
sed at times when high water in the 
- would back up against the No. 2 power house and 
yce its output, and in like manner reduce the output of 
- upper development at Isle Maligne. In the summer 
ter would be plentiful, and the No. 1 plant, in spite 
ts lower head, could be efficiently used to maintain 
expected firm output of 300,000 hp at Isle Maligne 
1 400,000 hp at Shipshaw. 
ind then came 1930 and the depression. The demand 
r aluminum dropped to a point where no additional 
tal could be sold. An earth fill was thrown across the 
trance to the future canal and the construction of 
hipshaw was stopped when only the No. 1 dam across 
Saguenay and the No. | power house had been com- 
eted. The canal with its component dams, and the 
2 power house, had not even been started. 


SHIPSHAW NO. | CONSTRUCTION 


\othing need be recorded, historically speaking, about 
he intial construction at Shipshaw No. 1, except the 
nique use of a pre-cast concrete dam 92 ft long, 40 ft 
ep, and 45 ft thick which was built on end and toppled 
i) the river to divert it from its natural bed into a 


yeviously prepared by-pass canal, so that the concrete 


, across the Saguenay could be completed. (See 
Blasting a Pre-Cast Dam Into Place,” by C. P. Dunn, 
Am. Soc. C.E., Crvm ENGINEERING, December 
“0.) For the second time, the first being a 100-ton 
st at Isle Maligne, heroic methods had to be resorted 
ind by the use of this obelisk the Saguenay again con- 
uted something new to engineering history. 
Sut with construction over, Shipshaw’s role for years 
‘anything but heroic. From 1931 to 1938, the four 
its of the No. 1 power house were used only to make 
wer for steam generation, and half of the water in the 
er ran idly over the dam the year round. Then came 
war. Immediately, the British Ministry of Supply 
ited more aluminum, quickly. The power so fortu- 
ely available at Shipshaw was absorbed in aluminum 


“xiuction, and a need for even more power was fore- 


n by se yme. 

‘houghts naturally turned to the completion of Ship- 
w. The Aluminum Company of Canada, Ltd., be- 
| an engineering study under F. L. Lawton, of ways to 
clop economically an additional 100,000 hp or more, 
 Shipshaw No. 1 dam, where water was spilling the 
‘round. By the beginning of 1940, when the plans 
‘diminished Shipshaw No. 2 plant had been worked 
‘It seemed possible that as much as 300,000 addi- 


‘ual horsepower might soon be required. Aluminum 


‘ratories Ltd., an associated company specializing in 
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Power House Foresay WING WALL IN FOREGROUND 


engineering investigations, was employed to study the 
entire Shipshaw project and determine what improve- 
ments might be made in all previous designs. 

Aluminum Laboratories employed Stone and Webster 
to make this study, which resulted in a new plan for an 
undiminished Shipshaw. The Stone and Webster report 
had only just been received when need for still more 
aluminum became apparent. H.G. Acres, M. Am. Soc. 
C.E., was therefore employed in the fall of 1940 to make 
a complete review of the Shipshaw scheme and deter- 
mine a final design which would produce a minimum of 
250,000 hp and could be expanded to over 1,000,000 hp. 


STORAGE AT LAKE MANOUAN AND PASSE DANGEREUSE 


This increase in the contemplated size of the ultimate 
development was due to the growing demand for alu- 
minum for war needs, which had already moved the 
aluminum Company of Canada to commence the con- 
struction of a water storage development at Lake 
Manouan, tributary to Lake St. John, wHich would in- 
crease the regulated flow of the Saguenay by 3,000 cu ft 
per sec or more. A survey was started to determine what 
would be the next most advantageous site for another 
storage dam if the demand for aluminum should increase 
so far as to make even more storage necessary. And a 
survey was planned to determine the possibility of 
diverting Lake Pipmaukan and the upper reaches of the 
Bersimis River into Lake St. John. So an eventual regu- 
lated flow of 50,000 cu ft per sec at Shipshaw had be- 
come a possibility. In July 1941, a storage reservoir at 
Passe Dangereuse, on the Peribonca River (Fig. 1), 
tributary to Lake St. John, was begun. This increases 
the regulated flow of the Saguenay by some 10,000 cu 
ft per sec, but so far no diversions have been made. 

The story of the final construction of Shipshaw is 
hardly old enough to be called history. It should suffice 
to say that with the Foundation Company of Canada, 
Ltd., for contractors, and the wholehearted cooperation 
of many Canadian manufacturers, the time schedule, 
impossible though it seemed, was met, and on November 
20, 1943, construction culminated in the Saguenay’s 
third spectacular engineering exploit, which was the 
opening of the tailrace to the river by an 83,000-lb 
dynamite shot under the rock plug which had held back 
the water while the power house site and tailrace were 
excavated in the dry. Five days later, the first two units 
were in operation. Today, with four units in the No. | 
power house and twelve units in the No. 2, Shipshaw de- 
livers a firm output of 925,000 hp and can produce a 
maximum of 1,500,000 hp. 
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Penstock Surge Tank at Denison Hydro Plan 


By A. L. Autn, M. Am. Soc. C.E. 


Encrneer, U.S. Encineer Orrice, OmMana, Nesr. 


NSTALLATION of a_ surge Wes TER stored by Denison Dam 
] tank for the hydroelectric unit flows through a penstock over one 
thousand feet long, to the turbine. The 

long conduit and the relatively high 
velocity of the flow made it imperative 
that a surge tank be installed in the line 
to avoid the effects of surge and water 
hammer. A _ restricted-orifice type of 
tank was selected. In his description of 
the tank, Mr. Alin calls attention to the 
unusual’ precautions taken to prevent 
concrete shrinkage and separation of the 
steel pipe from its concrete encasement. 


at Denison Dam has recently 
been completed. The dam is built 
across the Red River, one of the 
principal tributaries of the Missis- 
sippi, 5 miles north of Denison, Tex., 
and 80 miles north of Dallas. The 
purposes of the project are flood con- 
trol, power generation, navigation 
improvement, flow regulation, and 
other beneficial uses. Since the Red 
River at the site forms the boundary 
between Texas and Oklahoma, the 
dam is actually in both those states. The outlet 
works, power house, and spillway are on the right or 
Texas side. The principal features of the dam are the 
earth embankment, spillway, outlet works, and power 
house. 

Of the rolled-fill type, the embankment has a maxi- 
mum height of 165 ft, is about 3 miles long, and contains 
riearly 18 million cu yd of fill. The spillway is a huge 
concrete structure of the chute type, with an ungated 
crest 2,000 ft long and a convérging chute paved to be- 
low tailwater elevation. Outlet works are adjacent to the 
original river and consist of 8 concrete conduits, each of 
20-ft diameter. Flow through these tubes is controlled 
by gates in the control structure at the upstream toe of 
the embankment. Three of the conduits serve flood- 
control purposes and terminate in a stilling basin, and 
five serve power. The power conduits are steel lined. 

The power house, of reinforced concrete, is at the down- 
stream toe of the embankment on the land side of the 


stilling basin. Owing to war: 
restrictions, only one unit has }, 
installed at this time although } 
power house structure is built ; 
commodate two. There is a to 
about 475,000 cu yd of concrs 
16,000 tons of reinforcing stee! 
4,700 tons of structural steel oj 
types involved in all the structyy 
Besides the dam, extensive wor } 
been executed in the reservoir » 


tions, moving of towns, and » 
tection of a major oil field. 
project was originally @stimated at about 54 mili 
dollars, and the total eventual cost will be substanti, 
in agreement with that estimate. Work began lat; 
1939 and, except for the power house, the project y 
practically completed in February 1944. 

The power unit now installed develops 56,000 hp a 
102'/,-ft head (Fig. 1). The turbine output varies 
tween 38,000 and 84,000 hp with a variation in head 
from 75 to 131 ft. The length of the conduit supplying 
water to the No. | unit is approximately 1,040 ft ir 
the trash racks at the intake to the scroll-case entrang 
Because of the length of the conduit and the relative} 
high velocity, the use of a surge tank was imperative g 
this site. 

After a comprehensive study of all applicable type 
the restricted-orifice type of surge tank was selected 
the installation. The selection was based on economy 
materials and good performance at all reservoir level 
It was determined that the selected design would requir 
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head Fic. 1. Secrion TuHrouGH Dentson Power House, SHowrnc SurGe TANK 

ft fr newhat less structural steel than other designs of equal approximately 80 sets of conditions, including variations 

ntrane ‘raulic efficiency. Structural steel was a very critical of type, orifice size and properties, effect of governor time, 

lative terial at the time the power house was planned. variations in reservoir elevations, acceleration under full 

ative a The first approach to the surge-tank design was made __ gate conditions, and governing stability. The methods of 
considering the surge and water-hammer phases’ study were checked against the conventional methods of 

¢ type@imeparately. After the preliminary design was complete, arithmetic integration and were applied as a test to 

cted j eck computations were made to determine the com- another tank for which both computations and a hy- 

nomy ete hydraulic transients, including the simultaneous  draulic model study were available. 

t levelgimfiect of both factors. Basic water-hammer studies were made according to 

requis The surge properties of the tank were studied by means the classic theory, particularly as expounded by R. 5. 


, graphical solution which had been developed by 
mbers of the engineering staff at Denison. This solu- 
n followed the conventional methods of arithmetic 
htegration but permitted the complete solution of any 
se to be made in a very short time. For this reason 
any more cases and variables were studied than would 
ave been feasible with ordinary methods in the time 
lable. The operation of the tank was stucied under 


Surce TanK Arter Concrete Apout Riser Hap Bren PLacep The center line of the surge tank 


Quick, M. Am. Soc. C.E., in his paper, ““Comparisons 
and Limitations of Various Water Hammer Theories’ 
(Mechanical Engineering, May 15, 1927). His per- 
formance chart was especially useful for estimating pur- 
poses. Final solutions were made by a graphical method 
similar to the one described by Prof. R. W. Angus, in 
“Water Hammer Pressures in Compound and Branched 
Pipes’ (TRANSACTIONS, Am. Soc. C.E., Vol. 104, 1939). 
A modification of the Angus dia- 
gram was developed by members 
of the engineering staff, whereby 
the effect of the surge could be 
incorporated in the water- 
hammer design. As a result of 
the computations, the following 
general dimensions of the surge 
tank were determined: 


Diameter (inside)... . 57 ft 
Height (flat bottom)... .... .95 ft 
Elevation of top (same 

as top of dam)... 670 {ft above 


mean sea level 
Diameter of riser (same 
as penstock 20 ft 
Diameter of restricted orifice. 16 ft 9 in. 
The riser pipe extends about 
45 ft above the top of the 20-ft 
penstock, and the orifice is 5 ft 
above the top of the penstock. 
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structure is about 7S ft from the 
turbine scrollease entrance, which 
is as close as foundation condi- 
tions permit. 

A concrete base 58 ft 4 in. in 
diameter supports the surge tank 
and surrounds the entire riser 
pipe and 59 ft of the penstock 
length. Selection of this concrete 
base instead of the conventional 
steel-column supports resulted in 
a direct saving of about 300 tons 
of structural steel as well as sim- 
plification of the design of the 
T-connection between riser and 
penstock, which in turn resulted 
in further elimination of critical 
materials. The use of a concrete 
base immediately suggested a flat- 
bottom tank. 

Surge tank, riser, and penstock 
are all of welded design conform- 
ing to American Water Works 
Association and American Welding Society (1940 edition ) 
standards. The steel work was fabricated and erected 
by the Chicago Bridge and Iron Company, under a con- 
tract separate from the power-house contract. The 
Chicago firm’s contract included, in addition to the surge 
tank proper, that portion of the penstock located between 
the downstream toe of the embankment and the turbine 
scrollease, a distance of about 115 ft. The rest of the 
penstock, from the intake to the downstream embank- 
ment toe, was erected under an earlier contract in con- 
nection with the construction of the outlet works. 

The surge tank itself, 57 ft in diameter and 95 ft high 
is built of plates varving from */s to */, in. in thickness 
and approximately 8 by 30 ft in other dimensions. These 
plates are connected by butt welds along both vertical 
and horizontal seams. The flat bottom of the tank is 


~20'0" Inside Diameter Riser ——— 
Plain Bars 


nuous Weld Around 
Bar Top and Bottom 
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Fic. 2. Secrion CONNECTION OF SURGE TANK RISER 
PENSTOCK 


COMPLETED SURGE 


TANK ADJACENT TO NEARLY COMPLETED Power Hovs: 


built of */s-in. plates. The riser and the penstock, boty 


20 ft in diameter, are formed of welded */,-in. plates 


Design of the T-connection between the riser and the 


penstock is most interesting and imvolves at least 

novel feature. As previously stated, wartime restricti 
made it desirable to eliminate as much structural st 
and castings as possible. Of course, cement and rei 


forcing steel were also scarce but not to the same extent 


It is believed that the solution found at Denison is unig 
and economical, involves a minimum of critical ; 
terials, and satisfies all the requirements of a safe desig 

In a straight run of pipe, the metal forms complet 
circular hoops, the most efficient shape for resisting u 
form internal pressure. At a T-connection this complet 
hoop shape is interrupted to permit flow into and fr 
the stem pipe of the “T.’’ Asa result, some of the for 
due to internal pressure from a 102-ft head (about 4° 
per sq in.) are not resisted by hoop tension. The : 
ventional “‘T”’ for large pipes employs a system of casting 
or structural shapes to counteract these forces. It is 
known that such a design has been executed 
penstocks of a diameter as large as 20 ft. Several 
signs were considered, including the conventional st 
‘“*T”’ and steel columns supporting the surge tank, and als 
acombination reinforced-concreteand structural-stee! 
encased in a concrete base for the surge tank. The latt 
design (shown in Fig. 2) was finally adopted as meet 
all the requirements of economy, safety, and wartu 
conditions. 

Sixty-two horseshoe-shaped bars (1'/2 in. square on ¥ 
in. centers), separated into two rows, enclose the pe 
stock, with their ends extending about 6 ft above its t 
The inner row is 6 in. from the lower half of the pipe, 


the outer row is 2 to 5 ft beyond the inner row. At tig 


top of the penstock, the bars are passed through holes 1 
the webs of three 30-in., 300-lb, wide-flange beams, »- 
long, on each side of the riser. These beams are para 
to the axis of the penstock. The 62 rods are welded t 


the upper surface of the top beam web and the ! 


surface of the bottom beam web. The ends of oppos'4 


beams are connected to each other across the top 0! ' 
penstock by thirty-six 1'/:-in. square bars on the | 
stream side of the riser, and the same number 
downstream side. These 72 bars are passed through, 
welded to, the flanges of the 30-in. beams. The ent! 
arrangement of bars and beams is supported by 4 "% 
framework of structural shapes. 
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Vertical loads at 
the “‘T’’ pass di- 
rectly from the 
penstock to the 
concrete and 
thence to the un- 
derlying stratum 
of lime stone. 
Horizontal loads 
are resisted by 
the semicylin- 
drical reinforced- 
concrete frame 
formed by the 62 
horseshoe __ bars. 
These bars and the 
bottom of the pen- 
stock furnish the 
area of steel 
needed for tension 
at the bottom of 
the penstock, and 
the separation of 
the two rows pro- 


Across the top of the penstock 
he 72 bars upstream and downstream of the riser re- 
ive their loadfrom the horizontal 30-in. beams and pro- 
While the exact action of 
the T-iraming is of course indeterminate, partly because 
the entire T is enclosed in the concrete base for the surge 


ink, its general action is fairly simple. 


OF FLAKED ICE 


CONCRETE SHRINKAGE LARGELY ELIMINATED BY THE USE 


To avoid any separation of the steel pipe and the en- 


losing concrete, a pouring procedure was worked out for 
the base that tends to eliminate shrinkage of the con- 
rete. This procedure involved the use of flaked ice 
bought locally and trucked 5 miles to the job) as part 
i the mixing water, pouring of small heights (2 ft 
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to 5 ft) of the base at one time, spraying the inside of the 
steel pipe with cool water, and requiring 90 hours to 
elapse between the completion of one pour and the be- 
ginning of the next. The proportion of mixing water in 
the form of flaked ice, the ambient temperature and the 
concrete temperature at placing and during curing, are 
shown in Fig. 3. 

Construction of the penstock and T-connection was 
started on January 1, 1943, and completed on April 28, 
1943. Concreting began on March 21, and was com- 
pleted on June 9. The surge tank proper was erected 
during August and through October. Later the power 
equipment was tested preparatory to operation, and the 
plant began to generate power in June 1944. 

The work in the Denison U.S. Engineer District was 
performed under the direction of Maj. E. J. Wanless, 
District Engineer. When the work here described was 
planned, Col. W. W. Wanamaker, M. Am. Soc. C.E., 
was District Engineer, and the writer was in charge of 
the Engineering Division. The hydraulic features of the 
surge tank were determined by R. S. Hornberger and 
John Herak, both with U.S. Indian Field Service and 
temporarily assigned to the U.S. Engineers during the 
design of the Denison power house. A. A. Brielmaier, 
Assoc. M. Am. Soc. C.E., of the Denison staff, designed 
the T-connection, and H. L. Johnson and Harold Kohler 
were responsible for construction and field inspection as 
Chief of the Operations Division and Resident Engi- 
neér, respectively. 

The C. F. Lytle Company of Sioux City, Iowa, was 
the general contractor for the power house, including the 
concrete for the surge-tank base; and Chicago Bridge 
and Iron Company, of Chicago, IIl., was contractor 
for the steel work on penstock, riser, T-connection, and 
surge tank. During construction of the penstock and 
surge tank, A. F. Mathis was superintendent for the 
Lytle Company. The Chicago Bridge and Iron Company 
was represented at Denison by L. J. Weathers, as 
superintendent on erection of the penstock and T-con- 
nection, and R. R. Boatman on the surge tank proper. 


Engineers’ Notebook 


Suggestions and Practical Data Useful in the Solution o7 
a Variety of Engineering Problems 


Servicing of Wartime Timber Structures 


By Cuester J. Hocue, M. Ao. Soc. C.E. 


In Cuarce, Tecunicat Service, West Coast LUMBERMEN’S ASSOCIATION, SEATTLE, 


NGINEERS concerned with wartime wood construc- 


tion, 


necessarily built of unseasoned lumber, 


are 


ding adequate servicing essential to satisfactory per- 


mance. 


When lumber is properly seasoned for the 


ditions of use, little servicing of timber structures is 


“CE ssary 


The urgency and magnitude of war de- 
ands for lumber do not permit time for seasoning 
elore use in construction, however, ana large amounts 
‘unseasoned lumber have been used. 
must be given to servicing such structures 


Attention, con- 


il the lumber has become seasoned in place. 


Servicing of timber-connectored structures built of 
wseasoned lumber is essential if costly repairs and re- 
“cements are to be avoided. The principal purpose 


of such servicing is to keep adjacent contact faces of 
connectored members in close contact. If this is done 
by tightening nuts on bolts as the lumber seasons in 
place, it is a simple operation. If it is neglected too 
long, repairs and replacements may have to be made. 
The published working loads for timber connectors 
are based on tests and recommendations by the Forest 
Products Laboratory. (See, “National Emergency Speci- 
fications for the Design, Fabrication and Erection of 
Stress Grade Lumber and Its Fastenings for Buildings,’ 
accompanying War Production Board Directive No. 29, 
Government Printing Office, Washington, D.C., price 15 
cents; and ‘Design Manual for TECO Timber Connec- 
tor Construction,’’ Timber Engineering Company, 1319 
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Eighteenth St., N.W., Washington 6, D.C.) The recom- 
mended loads include reduction for connectors used im 
groups, and allowance for the various stresses im a joimt 
in which the faces of adjacent members are kept in con- 
tact. When these faces become separate because of 
shrinkage, connectors are displaced, points of applica- 
tion of loads are changed, ‘normal stress distribution is 
altered, intensities of stress are increased, and the joint 
| no longer conforms to dasians assumptions. (See Fig. 1.) 


THEORETICAL STRESS ANALYSES 


Stress distribution in timber-connectored joints is 
complicated. Stress and strain distributions beyond the 
elastic limit are often uncertain and irregular. Any 
stress can be analyzed mathematically, but assumptions 
have to be made as a basis for any mathematical analy- 
sis, and with complicated stresses it is often difficult to 
develop assumptions of sufficient accuracy for exact 
mathematical calculation until the assumptions have 

been checked and corrected by test. Considerable prog- 
ress has been made in the theoretical stress analysis of 
connector joints and in correlating the results with basic 
data on the mechanical properties of the wood and metal 
(‘“Timber-Connector Joints, Their Strength and De- 
: sign,’ by John A. Scholten, Technical Bulletin No. 865, 
U.S. Department of Agriculture, Government Printing 
Office, Washington, D.C., price 20 cents), but the Forest 
Products Laboratory bases its design recommendations 
for connectors on actual tests. The tests made include 


all the factors involved, and a joint designed by using gyiciat Navy photograph (released) 

; allowable loads determined from the tests will perform Errect or LACK oF SERVICING ON A Structurat Jom 
“a satisfactorily provided the faces are kept in contact. bit 

: When adjacent faces of members in joints become sepa- Moisture content in use may range from about § 


rated, however, loads predicated on joints with faces in a heated building to 12 or 14°%, or even more, in anu 
kept in contact cannot be expected, nor is it practicable heated building or in covered exterior use, depending 
to make an assumption of the reduction in strength that on the average temperature and humidity of the localit 
may develop. The total shrinkage will amount to somewhat more 
Wood adjusts its moisture content to a balance with less than a thirty-second of an inch per inch. Ina ver 
the surrounding air. Such adjustment is accompanied dry climate, the moisture content may become as low 
fe by shrinkage in cross section, but not in length. The 6%, and the shrinkage might be as much as three sixt 
‘si amount of shrinkage in a structure in use depends on the fourths of an inch per inch. Seasonal variations a 
moisture content of the wood at the time of fabrication, normally so slight as to be unimportant after moistur 
and the temperature and humidity of the surroundingair. content balance has been reached. 
The rate of seasoning also depends on th 
re air; the higher the temperature and the low 
} the humidity, the faster the drying. It & 
| y pends, too, on the number of members meet 
ing at a joint, and on the thickness of the mer 
bers; the thicker a piece, the slower the drying 
E When drying is slow, servicing can be at long 
’ intervals. With rapid drying, servicing should 
3 i be given more prompt attention. 
Structures built from unseasoned lumbs 
should be inspected periodically for separatim 
between adjacent members. When the air 
SS which the trusses are in use is warm and dr 
the first inspection should be made withi 
month after erection: under conditions les 
rapid seasoning, a longer time can mitervent Tests | 
3 but it should not be more than three or 
" x. months. Nuts should be tightened on bolt och 
\\ when necessary, until the wood members ha 
become thoroughly seasoned, in order to ket ae 
adjacent faces in contact. tant ite 
(a) (b) In some instances the necessity [or getting 
war structures in use speedily has re sulted 
Fic. 1. Dracrammartic Sketcues or Connector JOINT WITH ADJACENT the placing of heating units im the vicinity — 


Faces SEPARATED, SHOWING (a) APPROXIMATE TYPE OF Stresses INDUCED Unseasoned structural members immec 
BY Loapinc, AND (6) Posstste ResuLtinc Errect ON MEMBERS ately after erection. Rapid seasoning 
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iting froin exposure to such hot, dry air results in inter- 
stresses likely to cause unusual checking and splitting 
jess attention to servicing is given earlier than other- 
would be required. 

When the faces of adjacent members become separated 
. shrinkage, members tend to rotate, and connectors 


become displaced. Unusual stresses are set up in the 
members, in addition to high stress concentrations at the 
reduced connector bearing areas. That is the cause of 
distress. Tightening of bolts keeps adjacent faces 
close together so that stresses will be normal and within 
safe working limits. 


Winding and Welding Steel Cages for Reinforcement of 
Concrete Pipe 


By A. SHELTON 
AMERICAN CONCRETE AND STEEL Pree Company, Los ANGELES, CALIF. 


OR the circulating-water tunnels in the Harbor Steam 


B plant for the Department of Water and Power of the 


ty of Los Angeles, Calif., steel pipe was first con- 
fred. But because of war conditions, it had to be 
andoned in favor of steel-reinforced concrete pipe. 


lue CaGe Was THEN WELDED TOGETHER 


‘ests have shown the concrete pipe to be 10% cheaper 
tian steel pipe, and it had the additional advantages of 
much quicker delivery and probably longer life in sea 
‘ater, besides the saving of essential war material. 


‘n making the concrete pipe, one of the most impor- 


‘ant items was to prepare the steel cages used for reinforc- 
ig. These cages were made by first winding °/s-in. 
Pail reinforcing steel on a mandrel and welding it to 
wonzontal spacers; then the rod ends were welded to- 
ether to additional '/s-in. horizontal spacers. Where 


welded bars were 
used for transverse 
reinforcement, 
each weld had to 
test to a stress of 
40,000 Ib per sq in. 
of bar. 

The forms in 
which the concrete 
pipe was cast con- 
sisted of an inner 
and outer steel 
form, a fabricated 
metal bottom ring, 
and a steel top 
ring. In prepara- 
tion for pouring, a 
cage was lowered 
over the inside 
steel form, then 
the outside steel 
form was lowered 
over the cage and 
tightly closed. The inner and outer forms were welded 
of 8-gage sheet and were of sufficient thickness to prevent 
distortion when the concrete was poured. It was neces- 
sary that they be accurately made to the dimensions 
shown on the plans for the inner and outer diameters of 
the finished pipe—96 and 106 in., respectively. All 
plates had to fit together tightly to prevent leakage of 
mortar while the pipe was being cast and vibrated. 

Altogether, 4,976 lin ft of this steel-reinforced concrete 
pipe was made and laid at a total cost of $211,480. In 
making the cages, 491 tons of reinforcing steel rods 
and bars were used, these alone costing $30,636. 

(This was a prize-winning article in the Hobart Arc Welding News 
Contest conducted by the Hobart Brothers Company, of Troy, Ohio, 
who furnished the photographs here included.) 


A Sree. Form Beinc PLACED OuTSIDE 
OF A REINFORCING CAGE 


A SecTION OF COMPLETED PIPE 


| 
ij 
£ 
as low 
REINFORCING STEEL BEING WOUND ON A MANDREL Se 
sy 


OUR READERS SAY— 


In Comment on Papers, Society Affairs, and Related Professional Interests 


“Interpretations” of Collective 
Bargaining 


Dear Sir: In the May issue of Crvit ENGINBERING, the Com- 
mittee on Employment Conditions submits what purports to be 
certain “interpretations” of its original proposal regarding col- 
lective bargaining. If I correctly construe the meaning of the 
four recommendations now presented by the Committee, es- 
pecially when read in connection with the further supplementary 
suggestions accompanying them, the word “interpretation” 
hardly seems appropriate for the purpose. Rather than serving 
to clarify the details of the original proposal, these latest modifica- 
tions seem to present a substitute program differing very materially 
from the Committee's former recommendations. 

In the original proposal, as submitted to the Local Sections, the 
Society itself was pledged to the supervision of the contemplated 
program through the agency of four regional officers, to the support 
of which an appropriation of $50,000 per Year was to be contributed 
out of the Society's treasury. In addition, the Local Sections 
were expected to administer the operation of their own regional 
groups. It is now made clear that the only service to be rendered 
by the Society or its constituent Sections will be that of initiating 
the movement through the selection of temporary interim com- 
mittees. These committees are to exercise the sole function of 
organizing collective bargaining groups which will thereafter be- 
come self-governed, self-administered, and self-financed, and which 
will be in all respects absolutely independent as to both authority 
and responsibility. 

It is somewhat difficult to understand why, under such cir- 
eumstances, it is necessary for the Sections to take any official 
action whatsoever. There has never existed any obstacle which 
would prevent voluntary action on the part of enthusiastic mem- 


, bers of the several Sections who might wish to facilitate the cre- 


ation of engineering bargaining units, and it would seem that all the 
essential requirements could be met quite as readily in that man- 
ner as by the procedure now suggested. 

Compared with the ambitious pronouncements of last fall, 
the very meager program now contemplated can only remind one 
of the mountain that labored and brought forth a mouse. 

At all events, this experience should impress upon the minds of 
future members of the Society’s Board of Direction the danger of 
precipitate action in giving hasty approval to proposed radical de- 
partures from established policies without first submitting the 
matter to the membership for study, suggestion, and criticism. 

CHARLES R. Gow, M. Am. Soc. C.E, 
Cambridge, Mass. 


Board Action Deliberate and Proper 


Dear Str: Although I differ basically with Colonel Gow in his 
views on current Society activities, as expressed in his letter to the 
editor, I think his arguments are stated with propriety, with the 
exception of the last paragraph, in which I feel he is entirely wrong. 
My extensive study of this whole problem of collective bargaining 
leads me to directly the opposite conclusions. 


The last paragraph of Colonel Gow’s letter is both a crisis. - 
of the Board of Direction and of Society publications. Bye, ., as 
Crvit ENGINEERING was established, it has been standard pra 
that criticism of a Society policy should be accompanied in par, 
by rejoinder in the nature of explanation, prepared by a repre, moer, © 
tative of the Society unit criticized. Because of my members 
on the Board and chairmanship of the Committee on Publicatio, 
the duty therefore falls on me. 

Contrary to Colonel Gow’s impression, action of the Board wa Dear 
not “hasty.” The matter has been under varying degrees of , ; —_ 
sideration for nearly six years and Society members knew thics—. arly su 
least they did if they read Crvit ENGINEERING. In spite of » — 
protests from the membership were negligible, until after , servati 
Board had made its recommendations last October. Ip fac We are 
two instances the Board was urged by groups of members to 4 shgroup 
just what it has done. abou 

One instance, recorded in the abstract of the 1942 Board's x 3 So 
tions, noted in the March 1943 Crvit ENGINEERING, page 149, “ij War 
reads as follows: politi 

“Resolutions adopted by the District of Columbia Local s Tllustra 
tion calling for continued study of the classification and salary ranches 
problems of civil engineers, and proposing the formulation of , e by ii 
procedure capable of use as a collective bargaining agency, were — 
received and thoroughly discussed, but without adoption of thelli:-c: 
actions as specifically recommended.” bs aco 

Similarly, Colonel Gow’s statement that the membership was sional dis} 
not kept advised is far from accurate. Beginning in 1938 the Pont and 
was a report on “Unionization.’’ Subsequently, there appeared) on sure 
in Crvit ENGINEERING 25 articles, minutes, or items, up to Nov: ne ot 
ber 1943 when the Board recommendations in question, taken at ars I wa 
its Atlanta Meeting in October, were published. Some of th helpin; 
comments were general, but mostly they were records of t ands to 
Board study or actions in relation to the general topic. Most 4s publi 
cidedly, members were kept advised of the trends in the profess e Iam 

Moreover, the Board of Direction is the legally constituted a ne for t 
ministrative body of a membership corporation. Its members a as put hi 
as their respective consciences dictate, subject only to the majorit As met 
expression of opinions. It is their duty to be studiously awar: sntry, « 
what is going on and to act in what they believe to be the perati 
interest of the Society and its members. I have found nothing 
the Constitution requiring that Board action must be submit Kingston, 


to the members for approval. And it is evident that in the > 

interest of the Society and the profession the Board must tak 

action on many matters without submitting them individually Pro 
the membership. This does not imply, however, that the Board 

fails to respond to members’ opinions. 


I have been a member of the Board for two and a half year To Tus 
and at the very first meeting I attended I found this matter of seems 
collective bargaining under study by my predecessors. It has Most of t 
been studied at cach of the nine subsequent meetings and with f the pre 
almost unanimous agreement. er might 

These are the reasons, in brief, why I take issue completely wit Workir 
Colonel Gow’s final paragraph. persona 

Scort B. M. Am. Soc. re mai 
Director District 4 and Chairman, uces art 


Committee on Publications 


The Society and Collective Bargaining 


Dear Sir: I have been asked by several friends to express my 
opinion regarding the present commotion in the Society relative 
to its participation in the union activities of the War Labor Board 

After reading a number of carefully prepared arguments pro 
and con and with due appreciation of the sincerity and earnestness 
of the several authors, I am disposed to view the situation in a 
somewhat lighter vein 

The almost one-hundred-year history of our Society shows that 
since it was organized numerous sporadic attempts have been 


o2 


Swarthmore, Pa. a 
he hi 

4, 
made to divert its influence and energies to subjects wholly foreeqy aes 
to its purposes, generally involving political, wage, and gener ind so 
welfare interests of a portion of its members. However, 806 Referri 
crises have been successfully passed, and we remain the outst siete th 
ing engineering society of this country devoted to purely pro! y. tting 2 

sional objectives. It is to be hoped that we will remain secure ™ triking 
this position, for it is my strong belief that when we depart irom D> ones 
our present course gradual disintegration will necessarily follow; MM gains Tf 
Therefore, I trust that the present labor agitation will not ” alt gone fore 
and, failing in this, I earnestly hope that the matter may soon 50" Ries 


eers 


over, leaving us on our steady course as professional eng!” 
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-rendum of the subject to the corporate members of 


a 
ae r letter ballot and am surprised that request for 
action » as recently denied by the Board. Is it possible that 
{the »cmbers of a fleeting Board of Direction can be taking 
selves rather too seriously when they assume that they know 
- wha good for the Society than do the members them- 


t Lut hope that the Board will see fit to reconsider its 


anne ‘ 
of denial. To me, it seems undemocratic, to say the least. 
HERBERT S. Crocker, Past President and 
Hon. M. Am. Soc. C.E. 
ener, 


Unity Plus Cooperation 


near Six: In his letter, published on page 261 of CrviL 
cINBERIN ; for June, Paul Benton, M. Am. Soc. C.E., not only 
arly summarizes a bad situation but voices a challenge to the 
profession—effective unification. My experience and 
yryation bear out the accuracy of his views. 
We are all engineers primarily instead of members of particular 
spgroups of the engineering profession. I am particularly sensi- 
about this situation because I was born of a Northern mother 
od a Southern father in the area most hotly contested in our 
cid War. I am sure we must have national unity, though some of 
+ politicians seem to think otherwise. So does Herr Hitler! 
[ljustrating this same point—I have served in four different 
anches of the Army and know that, though each is necessary, 
«by itself wins a war. Cooperation is what counts. In order 
*) succeed we must strive for a unity similar to that of our armed 
\s a construction engineer, I have been plagued by the jurisdic- 
tional disputes of various unions. Why cannot we present a united 
t and make our voice heard publicly as a united profession? 
{am sure our light is being hid under a bushel. 
ine other personal experience! During the interim between 
ars | was active in several military societies which did great work 
helping put this nation in the enviable position in which it 
tandstoday. Part of this work was pressure on Congress and part 
ys public education. From our national leadership on down the 
e, lam sure very few laymen appreciate what our profession has 
for the military effort or our peacetime economy. Mr. Benton 
as put his finger on the sore spot. 
\s members of the oldest of the engineering societies in this 
untry, our influence should count heavily in the fight for effective 
operation 
CarRROLL D. Brttmyer, Assoc. M. Am. Soc. C.E. 


Kingston, RJ 


Professional Bargaining—J unior’s 
iews 


tuft Eprror: As a Junior I have been extremely interested 
urrent articles on a professional engineer’s bargaining agency. 
Most of the discussion, by older members, represents only one side 
ithe problem, and I feel that the point of view of a younger mem- 
er might be of interest. 
Working on the staff of a consulting engineer, I do not fear that 
personally will need the services of a bargaining agency for the 
¢ material possible gains. Few such professional engineering 
es are so large that the personal touch is lost, and when one 
rsonally knows “‘the boss,”’ one has no trouble in presenting his 
However, war conditions have changed the picture for 
‘ge number of engineers—that is, war plants employ engineers 
the hundreds, so that the engineer has little opportunity for 
ividual operation. I believe that this mass employment of en- 
mieers will continue well past the postwar reconstruction period, 
ac so [am in favor of our own collective bargaining agency. 
Sclerring to Mr. Furber’s letter (June issue), most people as- 
mate the words ‘‘collective bargaining agency” with the idea of 
sting more money, and the popular method now seems to be by 
viking. | agree with Mr. Furber that it would be the height of 
‘Yeven to think of using force or the threat of a strike for any 
_ If that were to happen, every “professional” principle is 
~ ‘orever. However, I feel that Mr. Furber brushed over one 
‘ts statements too quickly, when he stated, “Reliance on prestige 
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might be like fighting empty-handed with an armed foe."’ Fight 
empty-handed we might, but in all good conscience, let's fight 
fight for our rights where they have been denied, fight as our own 
group, and fight to keep our group separate. To ally with any 
other group would be as fatal as not fighting; in either case we be- 
come nonentities with the tag of employee hung on all of us. 

As an engineer I have no desire to become associated with a 
tradesmafi’s union for more money or for any other reason. On 
the contrary, I work for a more distinct separation. The current 
hubbub has been brewing for a long time, ever since engineers failed 
to distinguish between the engineer and the tradesman, something 
the doctor and the lawyer did not fail to do. The controversy has 
just now come to a focal point because of war conditions but, in 
my opinion, it was bound to come. The fact that we made this 
mistake in earlier years does not mean that we cannot correct it 
now. Now is as good a time as any to begin, and as good a way as 
any I can think of is to organize a professional engineer’s agency or 
association similar to that which the doctors and the lawyers have. 

True, we have the Society of which we are rightly proud, but 
nowhere do we find a collective agency to protect the engineer as a 
professional man. Personally, I believe that a bargaining agency 
—give it any name you like—should have a wider and longer view 
of the situation than just that of seeing to it that an engineer gets 
a fair salary and good working conditions. It should be organized 
to promote the professional standing of the engineer, to so widen 
the breach between the engineer and the tradesman that we be- 
come a group apart, neither members of management nor of labor, 
and can call ourselves truly professional. When that day comes, 
as it has in the past for the lawyer and the doctor, the engineer 
will no longer have to squabble about his salary or his working 
conditions. 

Rosert G. Dyxtor, Jun. Am. Soc. C.E. 


Saginaw, Mich. 


Significance of Inter-Regional High- 
ways to City Development 


To THE Epitor: The system of inter-regional highways, referred 
to by Commissioner MacDonald in the May issue, is evidently 
intended to furnish direct highway access from center to center 
among the important cities of the country. The report of the Na- 
tional Inter-Regional Highway Committee points out that the 
system proposed connects directly all cities of 300,000 or more 
population, reaches 59 of the 62 cities with populations between 
100,000 and 300,000, and has approximately 6% of its mileage 
within cities. From the standpoint of length of roadway, the city 
problem may appear to be minor, although the cost per mile in the 
urban areas would be much higher than in the rural areas. 

Many other data in the report point to the importance of the 
cities as the origin and destination of traffic movement. The con- 
clusion is therefore apparent that our major highways should not 
stop at the city limits as is usual today, but should be continued 
through the cities themselves, which is an objective contemplated 
for the inter-regional system. In most localities, especially where 
important bridge crossings are in the downtown sections, this 
means that the inter-regional routes must pass through the very 
centers of the cities. The question may then well be asked as to 
the influence of such traffic arteries upon the future of the cities 
themselves. Will they stabilize the centers of the cities, or will 
their effect be just the reverse? 

The growing problem of expanding decentralization, men- 
tioned by Mr. MacDonald, has accompanied the general use 
of the automobile; but many observers have concluded that it 
has been aided by inadequate access arteries to the center of the 
city. Inability to drive downtown quickly and with convenience 
has encouraged the desire to shop locally in suburban areas. Down- 
town department stores have established outlying branches in order 
to serve their trade. With present inadequate city traffic facili- 
ties, these trends may be expected to continue, at the decided ex- 
pense of the economic welfare of the central city. But the opinion 
has been expressed, and apparently endorsed by retail tradesmen, 
that the provision of access arteries to the center of the city (with 
suitable terminal facilities) will cause the reversal of this trend 
and will result in retaining the major shopping district in the 
center of the city. 

However, such traffic-ways operate in two directions, out of the 
city as well as into it. The same improved facility which will at- 
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tract suburban and rural trade into the central city will also en- 
courage residents to locate outside the central city. Such move- 
ment might «peed up the decentralization which has been proceed- 
ing for some time. The arterial highways through acity cannot 
function like a check-valve, allowing trade to flow in but keeping 
population from flowing out. In this respect the inter-regional 
highway might be considered as inimical to the welfare of the 
cities 

As a deterrent to decentralization, the report suggests design 
for ‘denial of access"’ to the traffic-way between the traffic-generat- 
ing-foci in the downtown portion of the city and the edge of the 
urban zone of traffic influence. The trend for population to spread 
outside the central cities has been with us for some time and has 
resulted from factors other than the inconvenience of local streets 
and highways. Serious as is this trend for the welfare of the cities, 
it cannot be reversed solely by features of the construction of the 
proposed new traffic-ways leading into the cities 

A more immediate control of the urban population probably 
lies in the ability of the cities to offer in-lying areas, which will be 
so attractive that people will choose to live in the cities, and will 
not feel attracted to suburban or rural areas. One important con- 
tribution to such rehabilitation would be the provision of a series of 
concentric street-routes across each city, so that local traffic can 
circulate more freely than is now possible in most localities. When 
the urban population is thus attracted to remain in the cities, then 
the inter-regional highways will become recognized for what they 
are intended—namely, improved traffic facilities between and into 
the cities. These traffic-ways should ultimately become a real 
boon to the welfare of the cities 

Harry F. THomson, M. Am. Soc. C.E. 
Vice-President, General 
Material Company 

St. Louis, Mo. 


Improvements in the City Planning 
Status 


To tue Eprror: In the May issue Commissioner MacDonald, 
in his discussion of the inter-regional highway system as it affects 
cities, has given us his views on the need for planning in every 
community. 

As I see it, there are three points of view on city planning. There 
are those who believe that ne planning is necessary; others, like 
myself, who believe in what Commissioner Moses describes as 
“limited objectives’ (planning projects which need to be done 
and which can be done with funds available or in sight); and the 
inevitable third group which believe that nothing should be done 
until a complete master plan has been approved and that this 
master plan should fit the national and even international pro- 
gram. It seems to me that the latter group is more interested in 
planning than in doing. 

I thoroughly agree with Commissioner MacDonald’s comment 
that one of the major reasons why planning bodies have been un- 
successful is that, “‘...as a rule [they] have not been made up of 
the officials of city government who are responsible for the actual 
construction of the projects involved” through the expenditure of 
public funds, and in his statement that, “it will surely be accepted 
that the man whose official position and public reputation are depen- 
dent upon his own performance of legally imposed responsibilities, 
must have an important part in planning the program which governs 
his use of public funds.”’ 

Since 1942 three of the six members of the New York City Plan- 
ning Commission have been city officials with other responsibilities 
under the Charter. In that year the city administration appar- 
ently decided that the days of theoretical planning were over and 
that those of practical planning were to begin 

I cannot entirely agree with the commissioner’s statements 
about zoning. We admit that the zoning done in the past has 
often been inadequate, and sometimes dictated by political ex- 
pediency rather than sound zoning principles. However, it did a 
great deal to curb selfish ambitions of speculative builders and 
unscrupulous real estate operators. Chairman Salmon, of the 
New York City Planning Commission, has Commissioner Orton 
working on this problem now to correct many of the evils that 
still exist in the ordinance 

Zoning is young. It has progressed slowly but sensibly, and 
there is still time to correct many past errors. Modern industrial 
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areas are now being planned so that they will be ay asset ; 
neighborhood. Industrial slums with buildings Occupying py ‘ 
erty fully and depressing values of adjacent blocks are shur 
today because industrialists see the advantage of low buildi, 
low coverage, and pleasing designs. . 

Undoubtedly, as the commissioner says, many communi 
will find in the inter-regional highway system an opportynir, 
reshape portions of their city. However, I am afraid that jy , 
cases cities will find that the choice of locations for these rout. 
limited. We cannot tear everything down and start oye, 
must deal with existing conditions and not with theories 
have billions of dollars invested in residential, business, ang 
dustrial property that cannot be scrapped. 

However, the arterial highway system is the backbone of » 
city plan. It‘forms the framework upon which it seems «i, , 
rebuild those portions of the community that need it. The ex, 
lishment of parkways and other properly designed arterig) hig 
ways has stabilized and increased values all over the city, py; 
must be followed by adequate zoning. Where this has been ¢ 
the results have proved the sound economy of the expenditure: 


Commissioner MacDonald's far-sighted policy of carrying 


inter-regional highways through communities has sounded ; 
death knell of the practice of bringing highways to the city j; 
and then leaving motorists to. wend their way as best they 
As he states, in most communities finances will not permit th 
penditures required to remedy the arterial problem complete) 
Recognition of the need for carrying these routes through ci: 
was a long time coming, but now that it is here it is safe to say 
are on the way toward the solution of many major traffic he 
aches. 

Gerorce E. Sparco, M. Am. Soc 
Forest Hilis, N.Y. 


Forum on Professional Relations 


ConpDuCTED COLUMN OF HYPOTHETICAL QUESTIONS wiry 
ANSWERS BY Dr. MEAD 


In the current issue Dr. Mead answers Question No. 22, wh 
was announced in the May issue of “‘Civil Engineering.” The ¢ 
tion reads as follows: “A junior engineer not yet middle-aged } 
as a result of some years of unsuccessful practice, been obliged 
accept a position as draftsman in a large engineering firm and « 
loss in salary. He has been promised advancement, but finds that in 
variably those who receive such advancement are agreeable fellow 
whereas his temperament is such that he is kept in the position 
draftsman at a salary hardly sufficient to meet the expenses of a gr 


ing family. How can he overcome this condition, which is discourag 


ing and embittering him?” 


Any man’s position in life is necessarily due to opportunities a: 
to his individual nature. The average day laborer lacks educati 


ambition, and in many cases native ability, and cannot reach a 
higher position unless he can overcome these handicaps, in part at 


least. 


The young man in the case in question sees that advancement is 


made by men who are agreeable, while his own temperament 


such that he remains a draftsman because of disagreeable traits 
that keep him from advancing. The only remedy for such 4 
situation is for him to overcome his temperament and to cultivate 
the ability to get along with his colleagues and others. 


control is always a difficult matter; nevertheless it can de cult 
vated and developed if there is sufficient will behind it 


Any man should study his own shortcomings and attempt ' 


remedy them. Unless he is able to do this he must necessaf 


work under handicaps that limit him professionally aud keep bn 


from the position that he hopes to attain. 


W. MEaD, Past-President 


Madison, Wis. Hon. M. Am. Soc. C.E 


Question No. 23, as given in the June issue, will be answere¢ 
the next, or August, issue. Next in the series the following quest 
is announced. Replies may be received until August », 
answers in the September issue. 


QuEsTION No. 24: A young engineer accepts a position wir 


nore 


practicing engineer whom he does not know very well. Afier 4 

time he discovers that his employer is dishonest, although he has " 
asked the young engineer to engage in any crooked action him’ 
Should the young engineer retain his job? 
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Seventy-Fourth Annual Convention 


Cleveland, Ohio—July 19-21, 1944 
Hotel Cleveland to Be Headquarters 


Opening Session and General Meeting 


WEDNESDAY—July 19, 1944—Morning 


9-00 Registration on the Balcony 10:35 Response by 
00 Convention called to order in the Ballroom by 


Mark SwisHer, President, Cleveland Section, Am. Soc. Engineers 
E 
:0s “America” by entire assembly 10:45 Annual Address 
:10 Addresses of Welcome MALCoLM Prenie, President, American Society of Civil 
His Honor FRANK J. Lauscue, Mayor of the City of Engineers 
Cleveland c 11:25 Business Meeting 
WARNER SEELY, Secretary, Warner & Swasey Company, 
Cleveland, Ohio. 12:00 Adjournment 


MALCOLM Prrnte, President, American Society of Civil 


WEDNESDAY LUNCHEON FOR MEN 
12:15 p.m., Red Room, Hotel Cleveland 


At the close of the Wednesday morning session there will be a luncheon for members and 
men guests in the Red Room, Hotel Cleveland. Ladies will attend a special luncheon at Higbee 
Auditorium mentioned elsewhere in this program. 

Ricuarp E. Dovcuerty, M. Am. Soc. C.E.; Vice President, Improvements and Develop- 
ment, Néw York Central System, will address the luncheon group on 


“PROBLEMS OF THE RAILROADS IN THE POSTWAR PERIOD” 
Tickets for the luncheon will be $1.75 each. 


WEDNESDAY—July 19, 1944—Afternoon 
FORUM ON POSTWAR CONSTRUCTION 
2:00 p.m., Ballroom, Hotel Cleveland 


> Donat> Kennepy, M. Am. Soc. C.E.; Chairman, Society's 2:40 Congressional Thinking Regarding Federal Participation in 


Committee on Postwar Construction, Presiding Postwar Construction 


This program has been prepared by the Society’s Committee on 
stwar Construction and is presented as part of the Society’s 
tnbution to a vitally needed coordinated effort to stimulate 


THe Hon. J. Harry McGrecor, Member of Congress, 
Representing 17th District of Ohio; Member, House Com- 
mittee on Roads; Member, House Committee on Public 


mmediate preparations for postwar construction. 


2:00 Introductory statement 


G. Donato Kennepy, M. Am. Soc. C.E.; Chairman, 
Society's Committee on Postwar Construction; Vice Presi- 
dent, Automotive Safety Foundation, Washington, D.C. 


10 The Place of Construction in the Postwar Economy 


Eimer L. Linpsetu, Chairman, Cleveland Committee for 
Economic Development; Vice President, Cleveland Electric 
[uminating Company, Cleveland, Ohio 


3:40 
4:00 


Buildings and Grounds; Member, Subcommittee of Commit- 
tee on Public Buildings and Grounds Studying Postwar Con- 
struction and Planning, Including Housing and Sale of 
Surplus Goods, Washington, D.C. 
The Importance of Municipal Planning for Postwar Em- 
ployment 

S. BuRNs Weston, Executive Director, Postwar Planning 
Council of Greater Cleveland, Cleveland, Ohio 
General discussion 
Adjournment 


INFORMAL DINNER AND ADDRESS 
WEDNESDAY—July 19, 1944—Evening 


6:00 p.m. Social hour in the Red Room, Hotel Cleveland 
7:00 p.m. Dinner in the Ballroom 


Mark Swisner, President, Cleveland Section, Am. Soc. 
C.E., Presiding 


Dress—Informal 


James F. LINcoLn, President, Lincoln Electric Company, 
Cleveland, Ohio, will address members and guests on 


“FREE ENTERPRISE OR GOVERNMENTAL 


Following the dinner and address there will be dancing until midnight. 


FEUDALISM—-WHICH?” 


Tickets—$3 .00 
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9:30 


9:40 


| 10:20 


10:50 
11:30 


11:40 
12:00 
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Sessions of Technical Divisions 


THURSDAY —July 20, 1944——-Morning 


SANITARY ENGINEERING DIVISION 
Red Room 
Georce E. Barnes, M. Am. Soc. C.E., Presiding 


Introductory remarks 

Grorce E. Barnes, M. Am. Soc. C.E., Head, Dept. of 
Civil Engineering and Professor, Hydraulic and Sanitary 
Engineering, Case School of Applied Science, Cleveland, 
Ohio 
Observed Deficiencies in Water Supply Systems in Ohio 

Freperick H. Warinc, M. Am. Soc. C.E., Chief Engi- 
neer, Division of Sanitary Engineering, State Dept. of Health, 
Columbus, Ohio 
Discussion by 

Tuomas R. Camp, M. Am. Soc. C.E., Consulting Engi- 

neer, Boston, Mass. 

Eart Devenporr, Assoc. M. Am. Soc. C.E., Assistant 
Director, Division of Sanitation, New York State Health 
Dept., Albany, N. Y. 

F. Woopsury Jones, Consulting Engineer, 
and Emerson, Cleveland, Ohio 
Depletion and Recharge of Ground Water Supplies 

E. J. Scnagrer, Associate Engineer, U.S. Geological 
Survey, Columbus, Ohio 


Havens 


Discussion by 
Davin H. Harker, Engineer Chief of Staff, Ohio Water 
Supply Board, Columbus, Ohio 


General discussion 
Adjournment 


SOIL MECHANICS AND FOUNDATIONS 


DIVISION 
Ballroom 


Jor. D. Justin, Chairman, Executive Committee, Presiding 


9:30 


9:40 


10:25 


10:45 


11:50 
12:20 


Introductory remarks 

Jor. D. Justiy, M. Am. Soc. C.E., Consulting Engineer, 
Philadelphia, Pa. 
Some Ohio Foundations 


Josepn R. Burkey, M. Am. Soc. C.E., Consulting 
Engineer, Union Metal Mfg. Co., Canton, Ohio 


Discussion by 

James H. Herron, M. Am. Soc. C.E., Pres., The James 
H. Herron Co., Cleveland, Ohio 

H. E. MARSHALL, Geologist, Ohio State Highway Depart- 
ment Laboratories, Ohio State University Campus, Colum- 
bus, Ohio 


Laboratory and Field Work on Earth-Fill Dams 
Ropert R. Assoc. M. Am. Soc. C.E., Senior 
Engr., U.S. Engineers, Mariemont, Ohio 


Discussion by 
GLennon Giipoy, Assoc. M. Am. Soc. C.E., Consulting 
Engineer, South Lincoln, Mass. 


KeNNETH B. Woops, M. Am. Soc. C.E., Assoc. Prof., 
Highway Eng., Purdue University, West Lafayette, Ind. 


General discussion 


Adjournment 


SURVEYING AND MAPPING DIVIsioy 


9:30 


9:40 


10:20 


10:40 


11:20 


11:30 
12:00 


N. 
2:00 


2:10 


3:55 


4:10 
5:00 


VoL. 14, N 


Empire Room 
Puitip Kussam, Chairman, Executive Co» 
Presiding 
Introductory remarks 


Puicip Kissam, M. Am. Soc. C.E., Associate Proj 
Civil Engineering, Princeton University, Princeton, \ 


The Cleveland Regional Geodetic Survey 


G. Brooks Earnest, M. Am. Soc. C.E.. Associa 
fessor, Engineering Surveying, Case School of A plied 
Cleveland, Ohio 
Discussion by 

NorMAN M. Wirke, Engineer of Design, Ohio 
Highway Department, Cleveland, Ohio 7 

Ropert J. Epwarps, Assoc. M. Am. Soc CR 
Engineer, Cuyahoga County Engineers, Cleveland, Ohio 
A Practical Accuracy for Property Surveys 


Sor A. Baver, Assoc. M. Am. Soc. CE., Bauer Surv 
Company, Cleveland, Ohio a 


Discussion by 


A. P. Harness, Jr., President, Jennings & Lawre ss 
Engineers, Columbus, Ohio 

D 

General discussion N 

Adjournment D 

THURSDAY—July 20, 1944—Ajternoon SUI 
SANITARY ENGINEERING DIVISION 

Red Room Pre 

T. Veatcu, Jr., Member, Executive Committee, Presidin, 

Introductory remarks 

N. T. Veatcu, Jr., M. Am. Soc. C.E., Consulting Eng Sr 

neer, Black and Veatch, Kansas City, Mo. ar 

Phe 


Evaluation of Sewage Works Data 


WiiuraM L. Havens, M. Am. Soc. C.E., Consulting Eng 
neer, Havens and Emerson, Cleveland, Ohio, and 


F. Woopsury Jones, Consulting Engineer, Haven: 
Emerson, Cleveland, Ohio 


Discussion by Li 
Gerorce E. Symons, Assoc. M. Am. Soc. C.&., Ass 


Editor, “Water Works and Sewerage,” New York, N.Y Dis 
2; & SCHAETZLE, Superintendent of Sewage Treatme W 
Akron, Ohio 
Characteristics and Disposal of Trade Wastes from ¢ 0 Ger 
polymer Synthetic Rubber Industry W Adj 


Georce E. Barnes, M. Am. Soc. C.E., Head, Dep! 
Civil Engineering and Professor, Hydraulic and San 
Engineering, Case School of Applied Science, Clevela 
Ohio (Consultant, War Production Board), and 

MATHEW M. Brarpecu, Professor, Sanitary and [nis 
trial Chemistry, Case School of Applied Science, Clevela 
Ohio (Consultant, War Production Board) 


Discussion by 
Haro.p W. Streeter, M. Am. Soc. C.E., Sanitary En ( 


neering Director, U.S. Public Health Service, Cincmna int 
Ohio 1 
General discussion mg, 
Adjournment 
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Sessions of Technical Divisions 
[SION RSDAY—Jaly 20, 1944—Afternoon FRIDAY—Jaly 21, 1944—Morning 
STRUCTURAL DIVISION CITY PLANNING DIVISION | 
Comms Ballroom Red Room | 
cyartes A. ELLs, Chairman, Executive Committee, Presiding Joun Noten, Jr., Chairman, Executive Committee, Presiding 
ate Proj ».90 Introductory remarks 9:30 Introductory remarks 
eton, N Caries A. Joun Noten, JR., Assoc. M. Am. Soc. C.E., Director of 
tural Engineersng, Suréue University, West Lalayette, ind. Planning, National Capitol Park and Planning Commission, 
Washi 
Ssociate Py sYMPOSIUM ON THE BROOKLYN BRIDGE | 
plied Sciey 93 Historical Background and Features of Construction and 9:40 An Urban ReGienepennnt Program for Cleveland | 
q Operation Joun T. Howarp, F lanning Director, City Planning . 
Homer R. Seety, M. Am. Soc. C.E., Deputy Commis- Commission, Cleveland, Ohio 
» Ohio S sioner, Dept. of Public Works, New York, N.Y. 10:10 Factual Basis for Cleveland’s Program 
a ».33 Design and Stress Condition Howarp W. Green, M. Am. Soc. C.E., Director, Real 
CE. Ci 0. H. AMMANN, M. Am. Soc. C.E., Consulting Engineer, Property Inventory of Metropolitan Cleveland, Cleveland, 
nd, Ohi New York, N.Y. Ohio 
’ 3:13. Physical Examination and Field Observations 10:30 Techniques of Redevelopment Planning 
maar Saree NomEeR Gray, Assoc. M. Am. Soc. C.E., Civil Engineer, Ropert C. WEINBERG, Consultant, New York, N.Y. 
of Public Works, New York, N.Y. 
343 Tests of Materials in Cables and Stiffening Trusses 
¥ Lawrer Harotp E. WessMan, M. Am. Soc. C.E., Chairman, 14:10 The Economic and Social Foundation of Community Plan- 
Dept. of Civil Engineering, New Yerk University, New York, ning 
VY M.C. LuBar, Associate City Planning Analyst, City Plan 
‘ Commission, Detroit, Mich. 
4:03 Discussion 
4:33 Adjournment 11:40 General discussion 
12:00 Adjournment 
Don SURVEYING AND MAPPING DIVISION 
Empire Room 
ION CONSTRUCTION DIVISION 
G. Brooks Earnest. Member, Executive Committee, 
Presiding Ballroom 
residin Introductory remarks Ciype W. Woop, Member, Executive Committee, Presiding 
G. Brooks Earnest, M. Am. Soc. C.E., Associate Pro- 9:30 Introductory remarks 
a fessor, Engineering Surveying, Case School of Applied Ciype W. Woop, Assoc. M. Am. Soc. C.E., President, 
cone Science, Cleveland, Ohio Metropolitan Construction Company, Los Angeles, Calif 
\0 Photogrammetry and the Civil Engineer 9:40 Fundamental Principles of Specifications 
sltin Virct. KaurrMan, President, Aero Service Corp., Rocer W. Armstronc, M. Am. Soc. C.E., Deputy Chief 
.“"s Philadelphia, Pa. Engineer, Board of Water Supply, New York, N.Y. 
Havens 8) Aerial and Ground Surveys and Maps for Highway and 19:10 Construction Specifications and Contracts 
‘ RotF 1. Retz, Assoc. M. Am. Soc. C.E., Senior Civil 
WiLBuR H. SIMONSON, Landscape Architect, Public Roads Engineer, National Advisory Commission for Aeronautics, 
, Administration, Washington, D.C. Langley Field, Va. 
NY 30 Discussion by 10:40 Discussion by ‘ 
Trestas Wirtram N. Brown, M. Am. Soc. C.E., President CHARLES W. Jaucn, Secretary, Associated General Con- 
W. N. Brown, Inc., Washington, D.C. tractors of America, Cleveland, Ohio 
from C #) General discussion 11:00 General discussion 
0) Adjournment 12:00 Adjournment 
d, Dep 
d Sar 
und Indi INFORMAL DINNER AND ENTERTAINMENT 
Clevel 
THURSDAY—July 20, 1944 
7:00 p.m. Ballroom Following the dinner, a travelogue will be presented by 
C. N. Rakestraw. Mr. Rakestraw’s subject, illustrated 


On Thursday evening an informal dinner will be served 
in the Ballroom for all men and their ladies. 


THomas R. Acc, M. Am. Soc. C.E., Dean of Engineer- 
ing, Iowa State College, Presiding 


by color movies, will be 
“SOUTH AMERICA—THE EAST COAST” 
Tickets will be $3.00 each. 
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Sessions of Technical Divisions 


FRIDAY—July 21, 1944—Morning 
WATERWAYS DIVISION 


Empire Room 


Wiitram G. Atwoop, Chairman, Executive Committee, Presiding 


9:30 


9:40 


10:15 


10:35 


11:10 


11:30 
12:00 


Introductory remarks 

Wiuuram G. Atwoop, M. Am. Soc. C.E., Consulting 
Engineer, Winter Park, Fla 
One Hundred Years of the Lake Survey 

Paut S. Retwecke, M. Am. Soc. C.E., Colonel, Corps of 
Engineers, U.S.A., District Engineer, U.S. Lake Survey 
Office, Detroit, Mich. 
Discussion by 

Louis C. SaBin, M. Am. Soc. C.E., Vice-President, Lake 
Carriers’ Association, Cleveland, Ohio 

Leo O. Cortpert, M. Am. Soc. C.E., Rear Admiral, 
Director, U.S. Coast and Geodetic Survey, Washington, D.C. 
Development of Loading and Unloading Devices for Bulk 

Freight Handling on the Great Lakes 

A. E. Grason, President, Wellman Engineering Company, 
Cleveland, Ohio 
Discussion by 

WeENDELL P. Brown, M. Am. Soc. C.E., Consulting 
Engineer, Lakewood, Ohio 

Georce H. Hutcatnson, M. Am. Soc. C.E., Pittsburgh 
and Ohio Valley Railroad, Pittsburgh, Pa. 


Genera! discussion 
Adjournment 


FRIDAY—July 21, 1944— Afternoon 


DISCUSSION OF REPORT OF THE NATIONAL ASSOCIA- 


TION 


OF RAILROAD AND UTILITY COMMISSIONERS’ 
COMMITTEE ON DEPRECIATION 


Red Room 


Epcar Dow Gi_man, Chairman, Executive Committee, Engineering 


Economics Division, Presiding 


This program has been arranged under the auspices of the 
Engineering Economics Division 
2:00 Introductory remarks 


Epcar Dow Guan, M. Am. Soc. C.E., Director, De- 
partment of Public Works, Cincinnati, Ohio 


2:10 Report of American Society of Civil Engineers’ Special 


Committee on Depreciation 
Tuomas R. Aco, M. Am. Soc. C.E., Dean of Engineering, 
Towa State College, Ames, Iowa 


Evectric Ore UNLOADERS AT WoRK AT CLEVELAND 


3:00 Discussion by 
MALCOLM President, 
Engineer, New York, N.Y. 
Henry E. Ricos, Hon. M. Am. Soc. CE. Hy. 
Professor, Civil Engineering, University of Mich 
Ann Arbor, Mich. 
Louis R. Howson, M. Am. Soc. C.E., Consultine p, 
neer, Alvord, Burdick and Howson, Chicago, |! iy 
N. T. Veatcn, M. Am. Soc. C.E., Consulting Engin 
Black and Veatch, Kansas City, Mo. ™ 
4:00 General discussion 


5:00 Adjournment 


Am. Soc. CF 


» Comsultie 


HIGHWAY DIVISION 
Empire Room 


RoGerR L. Morrison, Chairman, Executive Committee, Presii., 


2:00 Introductory remarks 
RoGer L. Morrison, M. Am. Soc. C.E., Professor 
Highway Engineering and Highway Transport, Univer 
of Michigan, Ann Arbor, Mich. 
2:10 Postwar Highway Planning 
Haro_p G. Sours, Assoc. M. Am. Soc. C_E., Director 
Highways, Ohio Department of Highways, Columbus, Ohiq 
2:50 Express Highway Planning for Metropolitan Areas 
Joseru Barnett, M. Am. Soc. C.E., Chief, Urban 
Division, U.S. Public Roads Administration, Federal \\ oi 
Agency, Washington, D.C. 
3:30 Discussion by 
Harry W. Locuner, H. W. Lochner and Co., Engin 
and Appraisers, Chicago, II. 
3:45 General discussion 


4:30 Adjournment 


HYDRAULICS DIVISION 
Ballroom 


Boris A. BAKHMETEFF, Chairman, Executive Commitiee, Presidin 


2:00 Introductory remarks 
Boris A. Bakumeterr, M. Am. Soc. C.E., Consultin 
Engineer, New York, N. Y. 
2:10 Limitations in the Accuracy of Flood Studies 
Witram P. Creacer, M. Am. Soc. C.E., Consultin 
Engineer, Buffalo, N. Y. 
2:50 Discussion—General 
G. Hoyt, M. Am. Soc. C.E., Hydraulu Eng 
neer, Water Resources Branch, U.S. Geological Sw 
Washington, D.C. 
3:10 Discussion—The Unit Hydrograph 
Leroy K. SHerman, M. Am. Soc. C.E., Consuliiq 
Engineer, Chicago, Iil. mm 
3:30 Discussion—Hydro-meterological Phases 


MERRILL BERNARD, M. Am. Soc. C.E., Regional Div 
tor, U.S. Weather Bureau, Atlanta, Ga. 
3:50 Discussion—Studies for Basis of Design 
Sen ration 


Emm P. Scuuteer, Assoc. M. Am. Soc. CE 
Engineer, U.S. Engineer Office, Pittsburgh, Pa wre 
4:10 Discussion—General sated 
Gam A. Hatnaway, M. Am. Soc. C.E., Head Eng 
Corps of Engineers, Office, Chief of Engineers Washing! 
D.C. 
4:30 General discussion 


5:00 Adjournment 
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Civit ENGINEERING for Fuly 1044 


Special Entertainment for the Ladies | 


WV EDNESDAY—July 19, 1944 THURSDAY—July 20, 1944 


Morning and Afternoon 


Morning and Afternoon 


») am. Wednesday morning, ladies will assemble in the 

-e (Balcony Floor), Hotel Cleveland, and walk to the Cleveland, and from there will be taken by special trolley to the 
ditorium, an adjacent building, for luncheon and enter- University Center Luncheon will be served at Wade Park Manor 
\(rs. Carlyle B. Freeman will present readings from 12:15 p.m. Following the luncheon, transportation will be pro- 
ook iiuman Comedy,” foliowing which there will be piano vided to take all ladies to the Cleveland Art Museum for a gallery 
hy Vivien Harvey Slater. talk and trip through this nationally prominent museum. Mr. 
I. T. Frary will present an illustrated lecture on “Cleveland Gar- 

dens."’ Special trolleys will return the ladies to Hotel Cleveland. 


Tickets for the luncheon and entertainment are $1.50 each. 


At 11:30 a.m. ladies will assemble in the Ladies Lounge, Hotel ) 


< for the luncheon and entertainment are $1.50 each. 


ket 


Evening Evening 


On Thursday evenjng the ladies will join the men for the infor- 
mal dinner and entertainment in the Ballroom. 


» Wednesday evening all ladies will join the men to attend the 
mal dinner, address, and dancing in the Ballroom. 


Local Section Conference 


TUESDAY—July 18, 1944—Morning and Afternoon 
Rooms 34 and 36 
Francis H. Kincssury, Chairman, Committee on Locai Sections, Presiding 


The agenda of the Local Section Conference had not been com- 
pleted in time for publication in this program. However, some 
of the subjects to be discussed at the Conference include: 


4 Local Section Conference will be held all day Tuesday, July 
8 to which representatives of the following Local Sections have 


een invited : 


-—-— 


Buffalo Ithaca Pittsburgh Employer-Employee Relationships 

Central Ohio Lehigh Valley Providence The Engineer’s Part in Postwar Planning 

Cincinnati Maryland Rochester Local Section Activities 

Cleveland Metropolitan South Carolina Local Section Administration 

Connecticut Michigan Syracuse ‘ 
Dayton Mohawk-Hudson Toledo In addition to the official delegates from the Sections listed, it is 

District of Columbia North Carolina Virginia hoped that many members of the Cleveland Section can arrange to 

Indiana Northeastern West Virginia be present. This Conference is open to all members of the Society, 


Philadelphia and all visitors are cordially invited to take part in the discussions. 


Exhibition of Scale Models in Design of 
Express Highway 

Attention is called to an interesting exhibit of scale models 

eing used in the design of express highways by the Ohio Depart- 

went of Highways. This exhibit will be located on the Balcony 

Floor near the Registration Desk. 


Replicas of the “before and after’’ situations may be seen as 
repared for design studies by the Ohio Department of Highways 
i irst-order-artery interchange facilities in the heart of Cleveland. 
The existing development is reproduced from topographic maps 
trolled by geodetic survey), from photographs, field measure- 
ents and sketches. Realistically presented are both the scene of 
ntral congestion and, in contrast, facilities being planned to ac- 
mmodate heavier traffic, to be delivered, collected, and inter- 
tanged by contemplated large-capacity radial ways. 
The design being so pictured is a phase of the development of an 
portant relief-way to be, possibly the initial major improvement 
be made upon the Inter-Regional Network. As an Advance 
‘gineering Federal Aid Project, with the Public Roads Adminis- 
ration in consultation, the relief-way will conform with the (un- 
tal express highway plan for Metropolitan Cleveland, the 
‘oduct of a joint study by State, County, and City for an inte- 
grated “control” for highway improvements. 


_ This seale model exhibit has been arranged under the supervision 
i R. C. Cuaney, Planning Engineer, Cleveland Office, Ohio State 
Vepartment of Highways. 
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Hotel Accommodations and Announcements 


Hotel Rates 

Hore. SINGLE Dovustie Bep 
Cleveland $3.00 up $3.25 up $6.00 up 
Statler 3.00 up 5.00 up 6.00 up 
Hollenden , 3.50 up 5.00 up 6.00 up 
Carter . 4 4.00 6.00 7.00 
Olmsted , 3.00 5.008 6.00 
Auditorium 2.25 up 4.00 5.00 


Vole rhe Hotel Cleveland is the hotel headquarters for the Annval Con- 


vention. Other hotels listed above are all within a half mile of headquarters 


hotel 


Advance Reservations 


All those planning to attend the Annual Convention have been 
urged to make reservations well in advance of the meeting date. 
Those who have not done so should wire for reservations at once, 
indicating that they are planning to attend the Annual Convention 
of the Society. 


Registration 
The registration headquarters for the Convention will be lo- 
cated on the Balcony of the Hotel Cleveland and all those attending 
are requested to register immediately upon arrival. Tickets and 
badges will be obtained at the time of registration. 


Information 


An information desk will be provided adjacent to registration 
headquarters to assist visiting members in securing any desired 
information about the City of Cleveland. A card file of those in 
attendance will be maintained with information respecting their 
Cleveland addresses. 


Entertainment for the Ladies 


Attention is directed to the special program of entertainment to 
be provided for the ladies. 


Dress 


Dress for all social functions will be informal 


Local Section Conference 


A conference of representatives of 25 Local Sections will meet at 
9:30 a.m., Tuesday, July 18, 1944, in Rooms 34 and 36, Parlor 
Floor, Hotel Cleveland. 


The agenda will include discussions of collective bargaining, 
postwar planning, and other matters of Local Section interest. 
All members of the Society present on Tuesday are welcome to 
attend. 


Members of Student Chapters Invited to Convention 


Members of Student Chapters who can conveniently do so are 
invited to participate in all events of the Annual Convention. 


Officers of the Cleveland Section 


Mark SwisHer, Presitient 
Ortro F. McConnett, Vice-President 
ARTHUR H. Stark, Secretary-Treasurer 


LOCAL COMMITTEES ON ARRANGEMENTS 
Executive Committee 


RoBerRt HorrMann, Honorary Chairman 
G. Brooks Earnest, General Chairman 


Lesire J. REARDON 
James C. F. SHAFER 
CHARLES H. SPLITSTONE 
ARTHUR H. STARK 
Mark SWISHER 

FraNK C. TOLLes 


Georce E. BARNES 
EuGENE D. Barstow 
ARTHUR F. BLASER 
Georce W. HAMLIN 
James H. HERRON 
ALLISON C. NEFF 


Reception Committee 
FRANK C. Chairman 


MartTINn E. Frrepma. 

Emmet C. BLosser 

F. MacDowe 

Josern R. Burkey Apriet R. McCreary 

M. CurisTIAN Harry H. Moserey 
SAMUEL V. Syms 


Joun ANDERSON 
James E. ATCHISON 
Evucene D. Barstow 


Hotel and Registration Committee 
James C. F. SHarer, Chairman 


W. Groru 
TERRENCE O. Heprick 
SAMUEL WaRD 
D. Yanpa 
A. WEGGEL 


Georce E. Bopweti 
Tueopore S. Bocarpus 
James W. CRALL 

James G. Escu 


Entertainment Committee 
Lesiie J. REARDON, Chairman 


F. McConneti 

Rosert C. McDowe tt 

ALLISON C. Nerr 
FRANK B. Riprovut 


ALFRED S. ANDREWS 
James E. ATCHISON 
M. SANGER BROWN 


Publicity Committee 


ALLISON C. Nerr. Chairman 


Martin E. FRIEDMAN 
Haro_p W. Grota 


Mrs. Ropert C. 
Harry H 


Finance Committee 


CHARLES H. Sp.iirstone, Chairman 


BARNET BAKER WuuraM D. Hicks 
CaRLYLE B. FREEMAN KENNETH H. Osporn 
ARTHUR H. STarRK 


Program Committee 


James H. Herron, Chairman, Non-Technical Program 


Transportation Committee 


ARTHUR F. BLASER, Chairman 
Roper? J. EDWARDS 
COMMANDER WALTER G. WILL 


Subcommittees on Suggestions for Technical Program 


Howarp W. Green, Chairman, City Planning 
S. Chairman, Construction 
James H. Herron, Chairman, Engineering Economics 
Ma Chairman, Highway 

Georce E. Barnes, Chairman, Hydraulics 

WiuraM L. Havens, Chairman, Sanitary 


Mivo S. Ketcuum, Jr., Chairman, Soil Mechanics and Founds 


tions 
Sor A. Bauer, Chairman, Surveying and Mapping 
S. Ketrcuum, Jr., Chairman, Structural 
Louts C. SaBin, Chairman, Waterways 


Ladies’ Executive Committee 


Mrs. H. Spcirstrone, General Chairman 
Mrs. SWISHER, Assistant Chairman 

Mrs. ArTHUR H. Stark, Treasurer 

Mrs. CarLy_e B. FREEMAN, Secretary 


Mrs. Apriet R. McCreary, Chairman, Entertainment Commit 


Mrs. Auitson C. Nere, Chairman, Reception Committee 


+, No. 


Joun C. Wenricx 
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SOCIETY AFFAIRS 


Official and Semi-Official 


Collective Bargaining—A Historical Review 


tuts meeting held at St. Louis on April 24 and 25, 1944, the 
aoard of Direction was in receipt of a few communications and 
_ -onsideradle number of signed petitions urging that the Board 
hang its attitude towards prospective collective bargaining by 
professional engineering employees. 


HISTORICAL SUMMARY 


concern regarding the need for help in matters of employment 
‘tions, along with increasing pressure upon engineers to be- 
. affiliated with unions of the C.I.O. and A.F. of L. was felt 
. he Board of Direction as long ago as the summer of 1937. 
chat year a relatively large “Committee on Unionization” was 
ated, the function of which was to report to the Board of 
ction on the degree of unionization among engineers and to 
mmend to the Board suitable courses of helpful action. This 
henort was submitted to the January 1938 meeting of the Board 
bod was printed in the March 1938 issue of CrviL ENGINEERING. 
since then, the subject has had the consideration of the Board 
re or less continuously. In October 1941 the Board was ad- 
essed in the form of a resolution formulated by the Local Section 


Conference of July 1941, wherein it was 


“Resolved that the Board of Direction of the Society shall 
establish a policy on a nation-wide basis for the Local Sections 
to follow in the matter of unionization; that it shall promptly 
formulate and put such a policy into action; and that it shall 
request the cooperation of the Founder Societies in this 


matter.” 


The Board at its January 1942 meeting broadened the function 
{its previously established committee, giving it the name, ‘‘Com- 
ttee on Employment Conditions,” and authorized the appoint- 
ent of a staff member to devote his whole time to the study of 
e matter of engineer employer-employee problems. (Crvi 
\GINEERING, March 1942, p. 163.) 
mn March 1, 1942, Howard F. Peckworth was assigned as the 
tall member to make a survey to determine to what extent pres- 
re groups of engineers were in existence. (CrvmL ENGINEERING, 
ne 1942, p. 339, also Annual Report for 1942, p. 4.) In pur- 
ance of that objective he traveled several thousand miles. 
The new Committee on Employment Conditions submitted a 
port, analytical of the general problem, to the Board of Direction 
April 1942, and a report of the nation-wide investigation was 
resented to the Board of Direction at its July 1942 meeting. 
his report disclosed the extensive activities of pressure, or bar- 
gaining, groups supported by sub-professional engineers and by 
jose in the professional status. After submission of this report 
to the Board of Direction, the Board commissioned the staff to be 
{assistance wherever possible in matters relating to employment 
nditions. Since the July 1942 report, the Board has been kept 
formed, at each of its meetings, of many circumstances relating 
the matter of employment conditions. 
At the July 1942 Board Meeting, the President of the Society 
as in receipt of requests from two members of the Society, en- 
gaged on different projects, asking that the Society lend aid in the 
rection of employment conditions affecting the engineers on 
The Board decided that Mr. Peckworth should 
sit both projects immediately and bring about rectification of 
¢ unsatisfactory conditions, if possible. He visited the projects, 
aw the engineering employees, the contractors, the Project Engi- 
veer (US.E.D.), the Regional Engineer (U.S.E.D.), the Chief 
ngineer (U.S.E.D.), staff members of the U.S. Conciliation 
‘rvice and of the National Labor Relations Board. 
Many requests of similar nature or, more lately, of the nature 
' “how can we avoid joining the union” or of “how can we or- 
saize so as to bargain collectively in regard to our employment 


those projyects 


It was the Board’s decision at that time that a statement should 
be prepared for publication in ‘Civil Engineering’ which would 
report in brief what has happened to date in the collective bar- 
gaining matter and state the Board’s reasons for continuing its 
action begun at its Atlanta meeting. 


conditions” have been received and responses made, by telegraph, 
telephone, letter, and personal visit. Requests from employers 
asking guidance in collective bargaining matters have been re- 
sponded to similarly. 

To be able to answer these requests, Mr. Peckworth studied the 
many Federal laws and the administrative decisions relating to 
employment conditions and collective bargaining procedures. A 
summary of these laws, and decisions, in relation to both engi- 
neering employees and employers of engineers, was produced upon 
instruction from the Board of Direction at its January 1943 meet- 
ing and ordered printed and distributed by the Board to the Local 
Section presidents and secretaries, and elsewhere. (Manual No. 
26, issued July 1943; Crvm ENGINEERING, September 1943, 
p. 443; Crvit ENGINEERING, December 1943, p. 591.) 

Under date of October 20, 1942, the District of Columbia 
Section called upon the Board to 


“Prepare an outline of a skeleton organization with national 
headquarters and state branches to be formed as a subsidiary 
of one or all of the Founder Societies which would be generally 
controlled by the Society as to policy and yet directly or 
through its state branches or subsidiary local groups could 
legally serve as a bargaining agency in the eyes of the law and 
could charter local groups in outlying areas.” 


Copies of this resolution were sent, by the District of Columbia 
Section, to all Local Sections. (Crvm ENGINEERING, March 
1943, p. 149.) 


Tue SUNFLOWER CASE 


In May and June 1943 the professional engineering employees 
engaged upon the Sunflower Ordnance Works near Kansas City, 
Mo., sought to be segregated from Local Union No. 30 of the 
International Federation of Technical Engineers, Architects and 
Draftsmen’s Unions (A.F. of L.): which was making claims of the 
Contractor on that project, a member of the Society. Upon their 
urgent request and those of certain members of the Board, Mr. 
Peckworth was sent to assist the professional engineering em- 
ployees on that project as ‘amicus curiae,’’ commonly expressed 
as ‘‘a friend of the Court.” 

The services of a prominent legal firm in Kansas City were en- 
gaged to assist him and them. A Panel, appointed by the Regional 
War Labor Board, made an exhaustive study of the situation, 
finding that the professional employees for a period in excess of a 
year, had not acted in their own interest. In addition, the pro- 
fessional group had difficulty in defining its members. As a result 
the professional group was unsuccessful in securing approval of its 
point that on that project a unit of professional engineering em- 
ployees should be recognized separately from Local No. 30. 

The Panel of the Regional War Labor Board recognized Local 
No. 30 of the IFTEA and DU of the A.F. of L. as the appropriate 
bargaining unit, stating: 


“The Panel recommends that no distinction be made between 
professional or sub-professional engineers in the definition of 
the unit as eventually determined by the Regional War Labor 
Board. 

“The Panel further recommends that the Regional War 
Labor Board issue a directive ordering the company to recog- 
nize Local No. 30 as the collective bargaining agent for the 
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non-manual technical employees of the company as heretofore 
described.”” (Crvm. ENGINEERING, July 1943, p. 337; August 
1943, p. 394; October 1943, p. 501.) 


The procedure followed by the A.F. of L. in the Sunflower Case 
is being followed in other places by both the A.F. of L. and the 
C.1.0. The case of the Sunflower Ordnance Works is cited because 
in many ways it is typical, also because it was influential in deter- 
mining future actions of the Executive Committee and the Board 
of Direction 

The situation at the Sunflower plant, being known to the 
Executive Committee of the Society, sitting in formal meeting 
July 30, 1943, it instructed the staff to seek some place where a 
collective bargaining group of pro- 


Civit ENGINEERING for July 1044 VoL. 4° N 


“Moved the Board of Direction, at its s:atey 
tomorrow, January 20, reconsider: (1) the action of the » 
of Direction at its Atlanta meeting, October 11, jg. 
respect to the adoption by the Board of the report 
Society's Committee on Employment Conditions an 
defer any further action on the matter until the who} , 
bership of the Society has had an opportunity to reyi.., 
pertinent facts in the case and express its views to our h. 
able Board.”’ 


After three speakers, familiar with the matter, had open 
meeting some eighteen of those present spoke to the mp» 
Standing vote at the close of the meeting showed 97 jp fay ; 

the motion and 120 againe; 


fessional engineering employees motion was declared 
could be formed prior to the forma- ENGINEERING, March 1944, p. | 
tion of a sub-professional union, and Annual Convention—Cleveland 7 
to seek its recognition by the Na- . Group ACTION As 4 Resutt op 
tional Labor Relations Board and Special interest attaches to the Society's Convention, RECOMMENDATION OF THE Bos 
the War Labor Board as a precedent. | to be held on July 19-21. Departing from custom, Meanwhile the Tennessee | 
An attempt to do so proved un- | é will be in the Middle West, at the Hotel Cleveland, Section of the Society. in he 
successful primarily because of the || Cleveland, Ohio. In order, the special events include ance with the recommendaticr 
physical circumstances relating to | a Local Section Conference on Tuesday, July 18, the Board of Direction ied 
the methods of processing the work, | Business Meeting on Wednesday morning at which . its Constitution at its Seat 
and the residence conditions on the | the President will give his Annual Address, a session Knoxville in November 1943 
project selected. (Crvm ENGINEER- | devoted to Postwar Problems on Wednesday afternoon, ing provision for a local Commis 
ING, September 1943, p. 443.) / and meetings of ten Technical Divisions on Thursday on Employment Conditions - 
| and Friday. Of particular note are the plans for local group of the profession ' 
Boarp ACTION AT ATLANTA, discussion of depreciation at the Engineering Eco- gineering employees in that Sac 
OcTOBER 1943 nomics Division session. The complete program will area. Action was taken by 
During 1942 and 1943 there was be found on page 305. Railroad and hotel reserva- Local Section prior to specifi 
an increasing consciousness by the tions should be made at the earliest possible date. gestions regarding procedure. fg 
Board of a demand by the member- warded later to all Local Sect 
ship at large for theformulationofa lx _—___—_— A group was formed in Tenn 


policy on a nation-wide basis in rela- 

tion to this matter of employment conditions. The Society's Com- 
mittee on Employment Conditions was composed of men acutely 
aware of these situations and these trends. The Committee met 
in Albuquerque September 11 and 12, 1943, in an attempt to formu- 
late such a nation-wide policy as suggested for use in each Local 
Section area. At that meeting, the Committee on Employment 
Conditions formulated the report which was adopted by the Board 
of Direction at its meeting held in Atlanta, October 1943. 

This report consists of three parts: (1) It recommended that 
each of the Local Sections amend its constitution so as to make it 
possible for the employee members to form groups for the purpose 
of collective bargaining. This form of amendment was drafted 
with the aid of the same legal firm that had been retained in 
connection with the Sunflower Case. (2) It recommended that the 
Society allocate funds to retain legal counsel and to employ four 
Field Representatives to assist and advise the various Local 
Section Committees on Employment Conditions proposed to be 
established by the constitutional amendments. (3) It recom- 
mended that the Board approve a definition of “Professional 
Engineering Employees” used in the sense that persons capable 
of being so designated may join with others capable of being simi- 
larly designated for the purpose of collective bargaining separately 
from any other group of persons not capable of being so designated 

After adopting the Report, the Board of Direction appropriated 
$50,000 for legal expenses and those of the Field Representatives 
and directed that the Report of the Committee be forwarded to 
the Local Sections officers and printed in Crvm ENGINEERING. 
(Crvit ENGINEERING, November 1943, p. 552.) 

At its January 1944 meeting the Committee on Employment 
Conditions reported that although 13 Local Sections had amended 
their constitutions as recommended by the Board, it did not appear 
probable that the appointment of the proposed four field repre- 
sentatives would be necessary in the year 1944, and further that 
the Society's legal counsel had advised that the appointment of 
staff members of the Society to perform primarily the function of 
assisting in collective bargaining procedures might cause the 
Society to be considered a ‘“‘Labor Organization” under the laws 
of the State of New York. 


ANNUAL MERTING, JANUARY 19, 1944 
At a recessed Business Meeting of Society members at the time 


of the Annual Meeting, some three and a half hours were devoted 
to a discussion of the following motion: 


called the Tennessee Associatio: 
Professional Engineering Employees (TAPEE). It adopte 
simple Constitution. It operated originally under an Inter 
Committee elected by the employee members of the Section 
same persons were reelected later as the permanent Committe 
Employment Conditions. Membership in the group confor 
to the qualifications expressed by the Board of Direction in 
definition of professional engineering employees, and the member 
of the group delegated their bargaining rights to their loca! Co: 
mittee on Employment Conditions. 

Prospective members upon application for membershi 
TAPEE were examined by a special Committee of emplo 
members appointed by the Committee on Employment Condit 
to determine whether they met the qualifications of the definit 
Many of the members in TAPEE are professional engineer 
employees—Civil, Mechanical, Electrical, and Chemical 
work on the Clinton Engineer Works, near Knoxville, a Gov 
ment project being constructed by several prime contractor: | 
the War Department. 

An affiliate of the A.F. of L., the International Federation 
Technical Engineers, Architects and Draftsmen’s Unions (IF1 
and DU) started to organize all the engineering employees or 
Clinton Engineer Works some time in late 1943. A number 
public meetings were held, and these meetings were atte 
by engineers both sub-professional and professional. The IF! 
and DU claims to have in its membership a majority of the 
neering employees, sub-professional and professional, combi 
working on the Clinton Engineer Works. 

The Tennessee Association of Professional Engineering ! 
ployees grew rapidly after its start in November of 1943. Be! 
long, it contained a majority of the professional employees work 
for the J. A. Jones Construction Company and the profess! 
employees of that company constituted themselves 4 legal! 
appropriate bargaining unit. As soon as a clear majority 
reached in that company, the TAPEE claimed the barga” 
rights and signed a collective bargaining agreement ©o’ 
wages, hours, and working conditions for the professional eng" 
ing employees working for the Jones Company. Somewhat 
viously, membership in TAPEE included a majority of the 
fessional employees working for the Harrison Constructio® ‘ 
Thus appropriate bargaining units were formed and two cob 
tive bargaining agreements were signed. 

The largest employer at the Clinton Engineer Works & OF 
Stone and Webster Company, and among the employees that 
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var gaining appropriate under the law. 
May 1944, p. 214.) 
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1 EA and DU claim to have a majority of all the non- 


enanv I 

ays hnical employees; whereas TAPEE claims to have a 

age all the professional engineering employees. IFTEA 
\ has asked the employer that it be recognized as the 
sate bargaining unit for all the technical employees, and 


has asked the employer that it be recognized as the 
bargaining unit for all the professional engineering 
Thereby there arose a clear-cut dispute over the 
orate bargaining unit, or units, among the employees of the 
‘a : Webster Company at the site of the Clinton Engineer 


IFTEA and DU demanded that the employer recognize it. 
ployer refused because of the representations made by 
\s a result IFTEA and DU appealed to the US. 
Service on the grounds that the employer would not 
The U.S. Conciliator was unable to resolve the 
» because the employer refused to recognize either IFTEA 
pU or TAPEE on the grounds that he did not know which 
properly should be recognized. The Conciliator then 
creed the matter to the National Labor Relations Board in 
-that that Board might determine the appropriate bargaining 
by consent election. 
his consent election was denied by the War Department for 
ons of national security and the labor union expressed dis- 
ssovel in the form of a 30-day call for a “Strike Vote,’’ under 
provisions of the Smith-Connolly Act. The newspapers in 
vooxville spread almost daily a claim of the union that the TAPEE 
.s preventing the union from obtaining its legal rights. Upon 
eve of the proposed “‘Strike Vote’’ the TAPEE inserted ad- 
sisements in the newspapers calling upon all engineers to cast 
-ir ballots against the proposed strike. The labor union called 
# the proposed strike vote. 
4s the Clinton Engineer Works is a confidential war project, 
» National Labor Relations Board referred the matter to the 
1: Labor Board on the grounds that the project has to do with 
prosecution of the war. The War Labor Board appointed a 
val Panel and the Local: Panel had a hearing in the matter at 
ch TAPEE was represented by legal counsel, as amicus curiae, 
sished by the Society. As a result of its hearing the Local 
‘ar Labor Panel recommended to the Regional War Labor Board 
at it determine the appropriate bargaining unit. TAPEE on 
advice of counsel has taken procedural steps to insure being 
ard by any agency authorized to determine the appropriate 
argaining unit. 


PROTECTION OF THE STATUS OF THE PROFESSION 


The Executive Committee of the Society at its meeting held on 


March 29, 1944, being informed of the situation, considered it as 


lamental that the status of the profession be protected through 
medium of this particular case. The Executive Committee 
horized the engagement of special legal talent to assist, as a 
nd of the court, in this endeavor of the professional employees 
e excluded from affiliation with IFTEA and DU of A.F. of L. 
| to be recognized as an independent appropriate bargaining 
representative of professional employees. The expenses 
urred, other than legal assistance provided by the Society, 
ave been paid from the group dues collected from members of 
{PEE 
In one other case, in a Local Section area where the recom- 
ndation of the Board has not as yet been acted on, a somewhat 
parable matter has gone to the National Labor Relations 


ard without help from the Society. 


SUBSEQUENT COMMITTEE AND BOARD ACTIONS 


lhe Society’s Committee on Employment Conditions held a 
cting on March 19, 1944, in Washington to discuss the situation 
texisted at the Clinton Engineer Works. It developed “‘Inter- 
of its first proposed amendment, on the basis of com- 
by the Society’s legal counsel, and directed that those 
‘erpretations be issued to all the Local Section presidents and 
laries. This document, and its supplements, suggested how 
‘msttute a Group of Professional Engineering Employees, the 
‘ and regulations that such a group should adopt and the 
embership application form that should be used—all considered 
“rable to make preparations for rendering aid in collective 
(Crvit ENGINEERING, 


retations 
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The essential difference between the first suggested amendment 
and the new ideas decided upon to make it more satisfactory from 
all points of view, is that the Local Section assemblages of pro- 
fessional engineering employees should be ‘“‘Groups’’ of such 
employees ready to be of assistance to ‘Units’ of such employees 
of a specific employer, where apparently necessary or advisable 
with respect to that specific employer. A second essential differ- 
ence is that it removes bargaining ‘‘units’’ from affiliation with the 
Society and the Section and provides that they must be self- 
administered and self-financed by their employee members. 

At the St. Louis meeting of the Board on April 24 and 25, 1944, 
the subject was discussed from many angles. Counterparts of 
two forms of petitions, signed by 293 Corporate Members of the 
Society, were reviewed. All the petitioners urged the Board to 
subject the whole matter to a referendum of the Corporate Mem- 
bership of the Society. Using the other form, a few petitioners 
urged that the Board make its action taken at Atlanta “ineffective” 
pending the consummation of the proposed referendum. [As of 
June 15, a total of 588 petitions had been received at Head- 
quarters.} Other correspondents protested the attitude adopted 
by the Board, a few asserting that the views of those opposing the 
actions of the Board had not been given fair opportunity for 
expression in ENGINEERING. 

All such comments were received as welcomed by the Board in 
that they provide suggestions that may prove helpful in further 
actions that the Board may take. However, the request of the 
petitioners that a referendum to the Corporate Membership of the 
Society be made, was acted upon unfavorably. The Board had 
knowledge that at that time 25 Local Sections had adopted amend- 
ments to their Constitutions, that in 2 Local Sections vote on an 
amendment had failed, and that in 3 Local Sections it had been 
decided by the local Boards of Directors that the matter would 
not be put to vote. Also it was known that in 2 instances local 
committee reports unfavorable to the matter had been put to vote 
and accepted. 

In the 27 Sections where an amendment had been put to vote, 


' 2,435 members of the Society had voted favorably and 365 in 


disfavor. This the Board viewed as being more than the equiva- 
lent of a referendum to Corporate Members only, as Juniors, to 
whom the matter is one of concern, had voted in the Sections. 


AMENDMENT TO THE WAGNER ACT 


When the original Committee on Unionization was formed in 
1937, one of. its first assignments was a review of the Wagner Act 
and an appraisal of the possibility or advisability of attempting 
to have the Act amended or its administration influenced so as to 
protect specifically, or to exclude from its provisions, professional 
employees. The Committee’s findings in that matter are ex- 
pressed in its report to the January 1938 meeting of the Board 
and printed in the March 1938 issue of Crvit ENGINEERING. 

The Committee on Employment Conditions conducted a similar 
appraisal in the Summer of 1942. This second study confirmed 
the findings of the Committee on Unionization as reported in 1938 
and emphasized to the Committee members the futility of trying 
to amend, or influence the administration of, the Wagner Act at 
this time and without the support of all the professional bodies in 
the country. 

Again, at the January 1944 meeting of the Board, the question 
was raised regarding the possibility or advisability of attempting 
at this time to have the Act amended or its administration in 
fluenced so as to protect or exclude professional engineering em- 
ployees. A committee was authorized to investigate the Wagner 
Act again from all possible angles. However it is the present at- 
titude of the Board that even if it appears possible to segregate 
professional ernployees from trades and labor employees, through 
an amendment of the Wagner Act, there still remains the necessity 
of protecting the rights and privileges now accorded employees 
by that Act. Further if professional employees are denied the 
rights of collective bargaining then some preferential position must 
be granted them in exchange. Efforts are being made to secure 
the interest and aid of other engineering societies in this direction 


ACTIVITIES IN CANADA 


The Board has been aware of what is going on in Canada where 
by decision of the Dominion’s War Labour Relations Board, the 
engineers of Canada have been excluded for a period of six months 
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from the new labor code P.C. 1003, stipulating compulsory 
collective bargaining and arbitration. The Dominion’s War 
Labour Relations Board took this action as a result of a request 
sponsored by all the major Canadian engineering societies. For 
a period of six months, terminating October 12, 1944, professional 
employees in Canada are to be considered as confidential em- 
ployees of management and therefore exempt from bargaining 
procedures 

At the end of the six months’ period, if no further convincing 
representations are made, professional employees will fall auto- 
matically under the provisions of the War Measures Act. If, 
at that time, proper representations are made, they will be given 
consideration by the Canadian War Labour Relations Board and 
legislative officials. At present in Canada there is no agreement 
among engineers on the program to be presented at the end of 
the six months’ period. Nevertheless it is being discussed in 
terms of three proposals 


(1) Collective bargaining for all employees including pro- 
fessional employees, similar to the present provisions of the 
War Measures Act, which is basically similar to the Wagner 
Act in this country. 


(2) The formulation of an Act for the professions, separate and 
distinct from the War Measures Act, which will allow collec- 
tive bargaining by professional employees free from inter- 
ference by trades and labor groups. 


(3) The formulation of an Act for the professions, separate and 
distinct from the War Measures Act, without collective 
bargaining but containing some other effective provisions 
which will give rights to the professional employees similar 
to the rights those employees would obtain through collec- 
tive bargaining. 


This statement, as has been said, has been prepared upon instruc- 
tions from the Board of Direction in order that the members of the 
Society may be provided with a full account of what led the Board 
to the proposal it adopted at its meeting in Atlanta, in October 
1943, and to which it voted to adhere at St. Louis in April 1944. 


MALCOLM Prrnie, President 

Georce T. Seaspury, Secrelary 

A. M. Rawn, Chairman, Committee on 
Employment Conditions 


June 15, 1944 


SouveNIR oF THE St. Lovurs Section’s 1944 Sprinc MEETING 


This fine example of the photographic work of William C. E. Becker, 
M. Am. Soc. C.E., pictures an interesting moment during the intro- 
ductions at the dinner on April 26, at the Coronado Hotel. In the 
usual order at the speakers’ table appear Secretary George T. Seabury, 
President Malcolm Pirnie, presiding officer R. W. Hodson, head of 
the St. Louis Section, and Prof. Gus. Dyer of Vanderbilt University, 
Nashville. An account of the meeting, with reference to Professor 
Dyer’ s brilliant address at the dinner, appeared in the June issue. 
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E.C.P.D. Committee Reports op 


Technical Institutes 


RECOGNITION and certification of technical institytes has } 
recommended by the Subcommittee on Technical In titutes of 
Engineers’ Council for Professional Development. [p 
issued in April 1944, the committee recognized the wides, 
activities of such educational institutions and demonstrated a 
need for an accrediting program carried out by E.C_P.p ‘ 

Types of institutions offering technical training are yy, 
diversified, including both public and private schools. junice ; 
leges, extension divisions, and correspondence schools. Ty, 
are Wentworth Institute, Los Angeles City College, and the Int ; 
national Correspondence Schools. The courses offered yayy , 
the demands of industry. At present many schools devote i 
entire emphasis to one field, such as aeronautics. 

Data on enrolment in technical institutes have been diffieu; 
ascertain because of the variety of programs offered. The rep 
lists over 150,000 individuals enrolled in 1940-1941 and recognig 
that the statistics are incomplete. During the period of = 
training courses administered by the U.S. Office of Educatis 
nearly a million and a half enrolments have been recorded, Ty 
covers the years from 1940 to 1944. 

In the opinion of the committee, it is probable that considers 
training of the technical institute type will be continued perm 
nently. The federal government, for instance, is now maknil 
plans to finance the training of returning veterans and displag 
war workers. On this premise is based the recommendations 
the committee, which follow: 

“1. We recommend that recognition or certification of educl 
tional programs of technical institute type be initiated by B.C P] 
since it is the only agency of the engineering profession which} 
the status, backing, and public recognition necessary to insy 
acceptance of such certification. It would be appropriate at # 
beginning to entrust the organization of the movement to the Cor 
mittee on Engineering Schools. 

“2. We recommend further that under the auspices of P| 
an accrediting group be set up which would include representa: 
of institutions offering educational programs of the technical ir 
tute type and of industries served by them, and that these repr 
sentatives have as large a share as possible in conducting t 
accrediting procedures. In time, a new committee of E.C} 
may come into existence for the purpose of promoting the inter 
and insuring soundness of technical institute education. It is 
possible, as an alternative, that these institutions will wish « 
tually to establish their own accrediting organization. It appear 
however, that at present they do not have enough solidarity 
unity of purpose to organize such a program. 

“3. Werecommend that this movement, as described above 
inaugurated as soon as this can be done appropriately in view of ti 
war situation.” 


Engineering Library Commended 
for War Service 


AFTER two years of cooperation with the Office of the Chie! a 
Engineers, the Engineering Societies’ Library in New York 
received a letter of commendation from Col. H. B. Loper, \ 
of the Military Intelligence Division, Office of the Chief of Eng 
neers, Washington, D.C. 

The letter states in part: 

“The assistance of the Engineering Societies’ Library has & 
the chief reason why our Engineer Research Office in New ' . 
City has been able to provide this office, the planning sta” 
Washington, and the theatre commanders with urgently needed 
formation on the details of engineering facilities in enemy-ocl 
countries.”’ 

The letter goes on to say that requests for voluminous amou! 
of material were met with unfailing cooperation. The ™ sult 
been that the processed information has proved very helpfu 
those concerned with both planning and operations It will b 
source of pride to engineers to know that their headquarters librat 
has been able to make this valuable contribution to their cou 
in its time of need. 
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).¢-President John F, Coleman Dies 
rts on as 
eoraBLe cngineering Career was ended when John F. Coleman, 
president and Honorary Member of the Society, died in New 
utes has “- La, on June 3, 1944. Mr. Coleman, who was 77, had 
titutes of Il for veral months. 
In a te as porn in Jefferson County, Mississippi, shortly after the 
© Widesy ~ § the C vil War, but spent most of his life in New Orleans. 
onstrated d wing his g raduation from the public schools there, he engaged 
.D atime in railroad loc ation and construction, but soon returned 
g are wih Ne Orleans and settled down. From 1896 to 1900 he was 
ls, junior , pal assistant city engineer, and from the latter year on was in 
ols. Ty, practice —under the firm names of Coleman, Malochee and 
nd the In Villere, J. F. Cole- 


man, and the J. F. 
Coleman Engineering 
Company. 

During this long 
period hydraulic proj- 


ed Vary 
devote th 


difficult 4 


The rep 

nd ects demanded much 

of Mr. Coleman’s at- 
of wa 

f Educ tention, and he be- 

orded. Thy came one of the lead- 


ing marine terminal 
engineers of the 
South. Heserved as 
consultant to the 
ports of New Orleans, 
Jacksonville, Charles- 
ton, Mobile, Hous- 


considerat 
nued perm 
now maki 
nd displa 
endations 


on of edues ton, and Corpus 
by ECPI Christi, as well as to 
mm which h a number of railroads, 
ry to ines public service corpor- 
riate at th ations, and industrial 
to the Con concerns. Since the 
outbreak of the war, 
Of ECP] loun F. CoLemMan, 1866-1944 Mr. Coleman had 
resenta been in Washington— 
‘hnical ir assistant chief engineer for the Defense Plant Corporation and, 
these repr re recently, as engineer adviser for the Reconstruction Finance 
ducting rporation 
of E.C} In the earlier days of the Reconstruction Finance Corporation 
the inter {r. Coleman was one of five members appointed by President 
1. Itisa over to the Engineering Advisory Board of the Corporation. 
| wish ev ther honors accorded him included the presidency of American 
It appear gineering Council and of the American Institute of Consulting 
olidarity gineers 
In the Society, of which he became a member in 1901, Mr. Cole- 
“d above an has held offices of increasing importance. He was Director 
| view of th rom 1915 to 1917, Vice-President in 1918 and 1919, and President 


30. In this latter year Crvi. ENGINEERING was started, and 
: Coleman contributed a presidential statement to the very first 
He was elected Honorary Member of the Society in 1935. 
He was a highly respected member of the profession. His 
nded ponderful character, courtly bearing, and mature judgment made 
well and favorably known in engineering circles throughout 
ountry. His multitude of friends in the Society will sincerely 


urn him 

he Chie 

York had 
sper, Chiff Civil Engineering Construction 
f of I 4 

Analyzed by Postwar Committee 

h AmonG the activities of the Research and Development Division 
4s ~ the Society's Committee on Postwar Construction is the rather 

“308 > portant one of reporting periodically its studies on the current 
. re ume of engineering construction actually in the design stage. 
a following summary of some of these investigations is sub- 
— ed by Mark B. Owen, M. Am. Soc. C.E., Director of the 

vision 

amoul t th 
‘ i At the present time only factual data on the status of civil 
by lok gmeering construction is available to the Committee. It is 
. vill < d that j information covering a wider band of all construction 
os tee 'y be provided in the near future. All construction includes 


non-engineered”’ work, maintenance, housing built by hand- 


methods, and civil engineering construction. 


ait 
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Water works, sewerage, roads and streets, bridges, earthworks, 
public and private buildings, and miscellaneous unclassified proj- 
ects such as pipe lines make up the volume of engineering con- 
struction. 


PREWAR CONSTRUCTION 


Owing to certain military activities and war orders placed by 
foreign governments with our industries, the effect of this war on 
certain classes of construction was noticeable during the last half of 
1940. For example, there was a large increase in the volume of 
construction of public and commercial buildings, and unclassified 
projects such as airports. Strictly speaking, prewar construction 
terminated with the close of the first six months of 1940. 

The study of the volume of prewar engineering construction 
(Table I) covers the years 1925 to 1940 inclusive. The total 
dollar volume for public and industrial buildings and unclassified 
projects has been adjusted on the basis of the previous 15-year 
average. The data do not indicate that other types of construction 
were affected by the war during 1940. 


TaBLeE I. PREWAR ENGINEERING CONSTRUCTION, IN MILLIONS OF 
DoOLLarRs, FoR 16 Years, 1925-1940 

% or AVERAGE 

TOTAL TOTAL PER YEAR 

Water works 3.2 $ 79.8 

Sewerage. . : 1,462 3.6 91.3 

Roads and streets ae 7,922 19.7 495.1 

Bridges 1,924 4.8 120.2 

Earthwork .. e 2,346 5.9 146.6 

Unclassified .. 4,553 11.3 284.5 
Buildings: 

Public 5,120 12.8 320.0 

Industrial . —* 4,270 10.6 266.9 

Commercial . 11,247 28.1 703.0 

100.0% $2,507 .5 


The goal of the Committee is to have construction plans ready 
for bids July 1, 1945, totaling 15 billion dollars. Of this sum, 10 
billions is estimated to be engineering construction. If we may 
reasonably use the prewar annual averages for the various types of 
work for projecting postwar potentials, related to a 10-billion- 
dollar program of engineering construction, Table II will represent 
a forecast of that volume in millions of dollars. 


TaBLe II. Estimatep COMPOSITION OF 10 BILLIONS or PosTWaR 
ENGINEERING CONSTRUCTION 
Water works. . . « « $320 millions 
Roads and streets 1,970 
Buildings: 
2,810 
« « « « « $10,000 millions 


PRESENT STATUS OF POSTWAR CONSTRUCTION DESIGNS 


As of May 31, 1944, and cumulative from January 1, 1943, the 
statistics in Table III, adopted from data of Engineering News- 
Record, show the volume of postwar construction for which plans 
are under way or completed, in millions of dollars, for the entire 
United States. 


Tasie III. Present U.S. Postwar PLANNING 
Water works $ 169.2 millions 
Roads and streets 706.2 
Earthwork. .. 220.2 
Unclassified . 386.7 
Buildings: 


A detailed study of the distribution of the volume in Table ITI, 
by states, shows that $1,426,147,000, or about 54% of the total, is 
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reported from New York, Ohio, Texas, and New Jersey, leading in 
that order. Over 81% of the total is reported from 12 states. 

It is obvious that far too much of our national postwar planning 
for construction is still in the “‘talking’’ stage. We must proceed to 
action now! 


Allen P. Richmond Rejoins Staff 


AFTER an interval of almost three years spent in Army service, 
Allen P. Richmond, Jr., is again back in civilian life and Society 
work. He took up once more his duties at Headquarters, as assist- 
ant to the Secretary, on June 19 

As Lieutenant Colonel in the Field Artillery Reserve, he served 
on a series of assignments in the Army. In the national head- 
quarters of the Selective Service System, he assisted in organizing 
and compiling the Code Index of Occupations for the analysis of 
occupational statistics by punch cards. Next, in the War Depart- 
ment, he was Assistant Executive Officer in the Plans and Training 
Section. After taking the G-3 course at the Command and General 
Staff School at Fort Leavenworth early in 1942, he became chief 
of the Field Artillery Section of the Organization Division, Head- 
quarters Army Ground Forces, charged with preparing Tables of 
Organization and Equipment for Field Artillery units. 

After a year of this work, he requested duty with troops, and was 
detailed in the Coast Artillery (Anti-Aircraft) and sent to Camp 
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Edwards, Mass., 
where he trained a 
mobile gun battalion. 
Becoming over age 
in grade, Colonel 
Richmond was then 
detailed as Acting In- 
spector of Training 
for that Training 
Center. 

At his own request, 
he was released from 
active duty on June |, 
to return to the So- 
ciety’s staff. There 
he will again be re- 
sponsible for activi- 
ties in connection 
with engineers’ classi- 
fications and salaries, 
Student Chapter 
work, and numerous 
other details, all of 
which are in need of 
further stimulation. 


As his return means relief to the hard-pressed Headquarters stg 


ALLEN P. RicHMoND, M 


Am Soc 


in this work, as well as a renewal of pleasant personal associat 
he has received a hearty welcome. 


News of Local Sections 


Scheduled Meetings 


OKLAHOMA SecTion—Luncheon meeting at the Oklahoma City 
Y.M.C.A. on July 15, at 3:30 p.m 

SACRAMENTO Section—Regular luncheon meetings at the Elks 
Club every Tuesday at 12:15 p.m. 

San Francisco Section—Dinner meeting of the Junior Forum 
at the Engineers’ Club on July 27, at 6 p.m. 

TENNESSEE VALLEY SecTion—Dinner meeting of the Knoxville 
Sub-Section at the S & W Cafeteria on July 10, at 5:45 p.m. 

Texas Section—Luncheon meeting of the Fort Worth Branch 
at the Blackstone Hotel on July 10, at 12:15 p.m. 


Recent Activities 


ALABAMA SECTION 


The spring meeting of the Section took the form of a two-day 
session, held in Montgomery on May 12 and 13. A field trip to 
Montgomery’s new water-works project initiated activities on 
Friday morning. City Engineer O. L. Skinner and R. L. Kenan, 
consulting engineer, personally supervised the trip. During the 
afternoon session prizes were awarded in the annual Student 
Chapter competition, the recipients being W. Elliott Dunn and 
Milton Hill, both of the Alabama Polytechnic Institute Chapter. 
Mr. Dunn read his paper, which was entitled ‘The Need of a Post- 
war Highway Planning Program.’’ Then E. B. Bruce gave 
interesting side lights on engineering and construction in the wilds 
of Africa. Speakers at the evening dinner meeting were James E. 
Jagger, Acting Assistant Secretary of the Society, who commented 
on Society affairs, and Col. Richard T. Rives, Montgomery attor- 
ney at law. The Board of Directors of the Section met at break- 
fast the following morning to discuss business matters, after which 
Vincent Smith spoke on what the civil engineer can do to promote 
postwar construction. Mr. Smith is executive director of the 
research and development division of the Society’s Committee on 
Postwar Construction. Later in the morning Gilbert H. Dunstan, 
associate professor of sanitary engineering at the University of 
Alabama, spoke on the stream pollution survey of the Black War- 
rior River, and R. F. Lane discussed the new leveling rod and 
leveling process. The latter is chief of location party for the 
Alabama State Highway Department 


ARIZONA SECTION 


On April 29 members of the Arizona Section gathered in Ty 


for their annual spring meeting. 


The morning session was dey 


to routine business and committee reports and to a discussioy 


the subject of collective bargaining. 


At the luncheon me 


that noon Clyde Myers discussed further aspects of collective 


gaining. 


The afternoon technical program consisted of the pr 


entation of papers by John C. Park, professor of highway 

neering at the University of Arizona, whose subject was soil m 

ics; R. M. Cushing, engineer for Headman, Ferguson, and Ca: 
of Tucson, who spoke on the Tucson sewage disposal plant 

Andy M. Faure, of the Tucson Planning Commission, wh 

cussed a ‘‘Comprehensive Plan for the Tucson Region.” 


BUFFALO SECTION 


At the May luncheon meeting of the Section the speaker 
Allen J. Greer, colonel, U.S. Army, retired, who gave a résu 
the current military situation, describing the various campai 
and sectors of war. Colonel Greer believes that the war ir 
Pacific has been conducted in a nearly perfect manner and t 


our attack on the Japanese mainland is not as far off as many think 


CENTRAL ILLINOIS SECTION 


On May 11 the Section held a joint dinner meeting with | 
Student Chapter at the University of Illinois and the Champa 


County Chapter of the Illinois Society of Engineers 


During 


evening it was announced that the Section’s prizes of Junior n 
bership in the Society go this year to John C. Ascherman, Hug! 
Boyd, and Robert P. Buettner, all of the University of Ih 
The technical program consisted of a talk on the physical effects 
high-altitude flying, given by Dr. Frederic R. Steggerda, asso 


professor of physiology at the University of Illinois 


CLEVELAND SECTION 


“Great Lakes Engineering, Economics and 


was the topic of discussion at the May dinner meeting o! 


['ransportat) 


the 


tion, the principal speaker being Louis C. Sabin, vice-preside! 


the Lake Carriers’ Association. 


Since the early part of the! 


teenth century, Mr. Sabin pointed out, the Corps of Engineet 


the U.S. Army has been developing the Great Lakes a 
which can accommodate very large freighters. 


The canal at 


Soo handles more traffic than all the rest of the canals in the ¥ 


combined. 


Furthermore, all this traffic is moved in eight ™ 


as the canal is ice bound the rest of the year. 


COLORADO SECTION 


Student Chapter members from the University of Colorado ¥ 


guests of the Section at the meeting held on May 5 


trated talk on the deserts of Utah comprised the technical sesso 
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i. was given! bY Carroll H. Wegemann, member of the Explorers’ 
» of New York and the Adventurers’ Club of Chicago. Mr. 
“emann cescribed the scenic and geologic wonders of the 
— River Basin in eastern Utah near the junction of the 
and Colorado rivers. 


CONNECTICUT SECTION 


i; May 17 James A. MacAlamey, colonel, Corps of Engineers, 
Army, addressed a meeting of the Section on his work in 
ding bituminous runways in Lybia and Saudi Arabia. Natives 
sjoyed on this work often brought their wives and daughters, 
did most of the work! Lt. Robinson D. Buck then discussed 
te BE cork in (he Sanitary Corps of the Army, and Captain Chandler, 
<< the U.S. Navy, discussed the setup of the Seabees and showed a 
1S] .. of the Seabees at work in the South Pacific battle zones. A 
eae t by Lt. S G. Mastriani concluded the program. Lieutenant 
sactriani, who has just returned from active service at Guadal- 
sal, cited the many difficulties faced in laying out air fields in 
gle country, where the average temperature is 130 deg and the 
oual rainfall 250 in. 

District OF COLUMBIA SECTION 


Part of the May meeting of the District of Columbia Section 
. devoted to the presentation of committee reports. The 
incipal speaker on the technical program was H. S. Fairbank, 
4outy commissioner of the Public Roads Administration, who ad- 


. sed the gathering on the subject of inter-regional highways. 


ni vr. Fairbank had a paper on this subject in the June issue of 
Cit ENGINEERING.) 
ILLINOIS SECTION 
d in Tu \ joint luncheon meeting of the Section with the Chicago 
was dey zineers’ Club took place on May 26. A talk on special applica- 
iscussiot os of high-strength concrete was the feature of the occasion. 


js was given by Prof. G. A. Maney, of the Northwestern Tech- 
lective bas logical Institute, who illustrated his talk with a number of slides. 
of the pre Special emphasis was placed on the possible use of high unit stress 
crete that may be obtained by prestressing. By prestressing 

green concrete up to 30,000 Ib per sq in. and using approxi- 
ately 15% of spiral reinforcing, unit stresses up to 100,000 Ib per 


Onl met 


thway 


301] me 


and Car 
plant n. have been obtained. Such unit stresses would permit the use 
n, who ‘concrete columns of very modest size in even our highest build- 
Iowa SECTION 
peaker In May the Section held two joint meetings with the Student 
a résur Chapter at Iowa State College. The speaker at the first of these 
campaig sions, which took place in Ames on the 18th, was L. C. Craw- 


war it rd, district engineer for the U.S. Geological Survey at Iowa City. 


and ( {r. Crawford discussed community and state postwar planning, 


nany think inting out some of the organizational problems that exist locally 
i showing what the engineering societies are doing to solve these 
roblems. On the 29th, Lt. Comdr. M. G. Spangler spoke on the 
ig with | ‘wil Engineering Corps of the U.S. Navy, illustrating his talk 
are alg ith a sound movie of the Seabees in action. 
uring 


KANSAS SECTION 
n, Hugi At the May meeting of the Kansas Section—held in Topeka on 
of Tit ie 19th—Maj. H. J. Dixon, Headquarters District No. 4, Seventh 
al effects ‘rvice Command, was the guest speaker. Major Dixon dis- 
a, associa issed the duties and functions of his department and exhibited an 
‘ical War Department film. During the evening the Sections 
nual awards of Junior membership in the Society were presented 
Byrle Womble, of Kansas State College, and to Ensign Robert 
arham Lamberton, of the University of Kansas. The latter 
resentation was made in absentia. A number of Student Chapter 
embers from the University of Kansas were guests of the Section 
t the occasion. 


unior 


sportatir 


of the 


reside! 


s har KENTUCKY SECTION 

A combined meeting of the Kentucky Section and the Student 
the ¥ -lapters at the University of Kentucky and the University of 
mout uisville took place in Lexington on May 19. In the annual 
mpetition conducted by the Section for the best student papers 
lollowing awards were made: first prize of $15 to M. C. Welch; 
ond prize of $10 to C. W. Lovell, Jr.; and third prize of $5 to 
Zeller, Jr. Prizes for the outstanding student from each 
tool were won by Mr. Lovell, of the University of Louisville, 

and James A. Caywood, of the University of Kentucky. 
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Los ANGELES SECTION 


The May meeting of the Section was held at the California 
Institute of Technology in Pasadena on the 10th. Before dinner 
was served members and guests were invited to inspect some of the 
unusual projects at the Institute. The technical part of the 
program had been arranged by the Student Chapter and featured 
several speakers. These included Mark Serrurier, structural 
engineer in charge of one of the projects now being built for the 
Navy, whose talk was confidential because of the nature of his 
work; Vito A. Vanoni, project supervisor of the cooperative 
laboratory of the Soil Conservation Service, whose subject was the 
transportation of sediment; and Dr. Hans Albert Einstein, who 
amplified Dr. Vanoni’s discussion and showed the application of the 
principles he cited to a practical study of erosion and the deposition 
of sediment. 


MARYLAND SECTION 


At the May meeting of the Section, Society Director Charles F. 
Goodrich made his first appearance before the Maryland Section 
since it became a part of his District. Mr. Goodrich spoke of the 
work being done by the various Society committees, particularly 
the Committees on Postwar Construction and Employment 
Conditions. He was followed by Dr. Wilson Shaffer, professor of 
psychology and dean of the college of arts and sciences at the 
Johns Hopkins University, who gave an address on the psychology 
of humor. 


METROPOLITAN SECTION 


At the annual meeting of the Section, which took place on May 
17, William M. Griffin was elected president for the coming year, 
and Harry O. Locher vice-president. William J. Shea will con- 
tinue as secretary-treasurer. A talk entitled “‘War Jobs and Then 
What?” comprised the technical program for the occasion, the 
speaker being William N. Carey, colonel, Corps of Engineers, U.S. 
Army. Colonel Carey, who is chief engineer of the Federal Works 
Agency and former Director of the Society, discussed the relation- 
ship between construction and the general economy in the immedi- 
ate postwar period. The principal speaker at the April meeting of 
the Section was L. F. Chen, president of the American section of the 
Chinese Institute of Engineers. Dr. Chen, who represents the 
Chinese National Resources Commission in the United States, 
discussed the role of the engineer in building the China of to- 
morrow and showed a colored motion picture of the Burma Road. 


MICHIGAN SECTION 


A symposium on postwar planning was presented at the March 31 
meeting of the Section. Those taking part were Lawrence G. 
Lenhardt, general manager of the Detroit Department of Water 
Supply; Harry A. Shuptrine, bridge engineer for the Wayne 
County Road Commission; George R. Thompson, city engineer of 
Detroit; and Paul Van Buskirk, engineer for the Huron-Clinton 
Metropolitan Authority. Each discussed advance plans of his 
own particular department, and a general discussion of postwar 
work followed from the floor. 


MoHAWK-HUDSON SECTION 


On May 25 Edward T. Gawkins addressed a meeting of the 
Section—held at Rensselaer Polytechnic Institute in Troy, N.Y.— 
on the subject of “Postwar Highway Construction in New York 
State.” Mr. Gawkins, who is assistant superintendent of operation 
and maintenance in the Division of Construction, New York State 
Department of Public Works, indicated that the New York State 
Postwar Planning Commission is working in coordination with 
national and local authorities to provide needed and justifiable 
public works. In addition to various building and road-repair 
projects, the state has a through highway program, which it is 
hoped will care for many of the unemployed in the transition 
period between war and peace. 


NORTHEASTERN SECTION 


The regular April meeting, held jointly with the Boston Society 
of Civil Engineers, was preceded by a dinner. The technical 
program planned for the occasion attracted widespread interest and 
attention, as Robert Moses, New York City Commissioner of 
Parks, was guest of honor and speaker. His topic was ‘Municipal 
and Metropolitan Improvements,’’ and the first part was broad- 
cast. The second part of his talk was of a more technical nature 
and elicited considerable discussion from the floor. 
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OKLAHOMA SECTION 


On May 6 the Oklahoma Section held its second meeting of the 
year at Tulsa. During the afternoon session Victor H. Cochrane, 
Tulsa consultant, presented a paper entitled ‘Some Observations on 
Estimating Flood Control."" The remainder of the evening was 
devoted to a report of the Committee on Postwar Construction, 
and to the reading of a paper by Victor Barnett on the subject, 
‘Possibilities of New Industries in Oklahoma."’ Mr. Barnett is 
associate editor of the Tulsa Tribune. 


PHILADELPHIA SECTION 


There was a large attendance at the May meeting of the Section, 
which was a joint session with the Philadelphia chapter of the 
American Public Works Association. A symposium on city 
planning comprised the technical program. The participants 
were Edward Hopkinson, Jr., chairman of the Philadelphia City 
Planning Commission, who discussed the scope of the work of the 
Commission; John H. Neeson, Director of Public Works, whose 
subject was “Past Planning in Philadelphia’; Robert B. Mitchell, 
executive director of the City Planning Commission, who spoke on 
the ‘Future Plan of Philadelphia’’; and Francis A. Pitkin, execu- 
tive director of the Pennsylvania State Planning Board, whose 
subject was “City Planning for the Small Community.” Then 
Thomas Buckley, chief of the Bureau of Engineering, Surveys, and 
Zoning, led a forum discussion of the various planning problems 
that have arisen. 


PROVIDENCE SECTION 


At the annual meeting of the Providence Section—held at the 
Agawam Hunt on May 16—new officers were elected for the coming 
year. These are Daniel O. Cargill, president; Leighton T. Bohl, 
vice-president; and Frederick H. Paulson, secretary-treasurer. 
The speaker of the evening was C. R. Horne, lieutenant comman- 
der, Civil Engineering Corps, U.S. Navy, who described his ex- 
periences while on duty with the Seabees in the Pacific area and 
explained the many improvised methods of construction used to 
save time and materials in getting the bases ready for use. The 
presentation of a special Navy film showing the Seabees building 
advance bases concluded the program. 


San Dieco SECTION 


On April 27 members of the San Diego Section heard Charles F. 
Puff, engineer for Day and Zimmermann, Inc., of Philadelphia, 
Pa., discuss some of the engineering problems that were solved 
while he was chief engineer for the Philadelphia Department of 
Public Works. According to Mr. Puff, there has never been a 
boundary dispute in Philadelphia due to the fact that all questions 
of boundary are settled by a deputy surveyor appointed by the city 
and working on a salary basis. Mr. Puff’s firm is now making an 
industrial survey in San Diego. 


TacoMA SECTION 


At the March dinner meeting of the Section C. R. Huick, of the 
Johns-Manville Sales Corporation in Seattle, presented the techi- 
color movie, ‘Unfinished Rainbows,” which is the story of alumi- 
num from its development down to the present. Later there 
was a general discussion on aluminum, with George C. Heikes, 
manager of the Tacoma plant of the Olin Corporation, answering 
questions on the subject. The speaker and guest of honor at the 
April meeting was L. W. Schatz, president of the Forest Indus- 
tries Research Company of Tacoma. Mr. Schatz discussed the 
manufacture, properties, and uses of plastics, and pointed to the 
increased use of plastics that may be expected in all branches of 
industry after the war. His talk was highlighted by the display 
of many samples of plastic materials in production today. The 
program for the May meeting was provided by the State Depart- 
ment of Fisheries and the State Department of Game. Speakers 
were Joseph Craig and J. C. Clausen, respectively chief biologist 
and chief engineer for the Department of Fisheries, and R. C. Meigs, 
chief biologist for the Department of Game 


TENNESSEE VALLEY SECTION 


The spring meeting of the Tennessee Valley Section—held at 
Fontana Dam, N.C., on June 10-—was voted exceptionally success- 
ful. Nearly 200 members and guests of the Section from Chat- 
tanooga, Knxoville, Clinton Engineer Works, Asheville, and other 
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points assembled early at the TVA's mammoth project on the Liss 

Tefnessee River and spent the day studying the design featur. : 
the dam and the construction methods in use. Each regist 
received a brochure on the project. Construction work was: ; 
progress, and the morning was devoted to inspection of the 
and power house. Following luncheon in the cafeteria there 
general afternoon session was called to order by Harry Wierse. 

president of the Section. The group was welcome: by J.Es 
Thorpe, vice-president of the Asheville Sub-Section. which » 
host for the occasion; C. E. Blee, chief engineer of the TVA. ; 
Fred Schlemmer, project manager of the Fontana Project. 2, 
ous features of the dam site and of the construction work Were th 
discussed by Portland P. Fox, Roy Keim, Oren Reed, and T 
Lebby. The remainder of the afternoon was devoted to ap inc, 
tion of the aggregate plant and the village built by TVA to ™ 

the construction forces. An informal period followed the dims 
hour, and after nightfall a wonderful view of the dam and plas 
under illumination for night operations, was enjoyed 


Texas SECTION 


The Texas Section held its spring meeti: * in Austin on April 27 
The group was welcomed to the city by the Hon. Tom Mi. 
mayor of Austin, and President E. N. Noyes responded for th 
Section. The remainder of tle morning session was devoted ty 
discussion of the report of the Special Committee on Employmen, 
Conditions and various business matters of interest to the Sectio 
During the luncheon that noon certificates of life membership 
the Society were presented to M. C. Welborn and Thomas | 
Boltz and, in absentia, to Clyde L. Huff. Following this, a 
gram of entertainment was given by five soldiers from the jw 
Infantry. Papers scheduled for the afternoon technical sess 
were by E. W. Zimmerman, professor of resources at the University 
of Texas; Trigg Twichell, hydraulic engineer for the US. G 
logical Survey at Austin; and D. C. Greer, Texas State Highway 
Engineer. The after-dinner entertainment that evening ¢nsist 
of a program of magic, given by Dr. Carl Moore, of Austin 4s 
usual, there were an informal gathering and social hour on the 
Wednesday evening preceding the meeting. During the evening 
pupils from the Annette Duval School of Dancing entertained wit) 
a dance recital. 


TOLEDO SECTION 
A talk on ‘‘War Facilities and Their Influence on Postwar Plant 


Design’’ comprised the technical program at the May meeting to work 
the Toledo Section. This was given by Joseph K. Gannett, vic: were a 
president in charge of engineering and research and eastern man of @ raj 
ager of the Austin Company. Mr. Gannett, who was in charg: and re 
the design and construction of the first windowless factory to lx nake 
built, discussed the postwar outlook for the use of steel and fiber any 
glass and the application of the ‘‘controlled-conditions”’ idea to th ce 
type of building, and described new techniques in concrete cor “ st 
struction. 
grocery 
Wyominc SECTION adly 
A joint meeting of the Section and the Cheyenne Engineer creng 
Club took place in Cheyenne on April 11. Following dinner, 0. ! aaa 
Misz discussed surveying and construction methods used in — 
railroad relocation for Shasta Reservoir and the Pit River Bridg mee 
and an enthusiastic general discussion followed his talk. Mr aa 
Misz is an engineer with the U.S. Bureau of Reclamation iene 
found 
WISCONSIN SECTION Por 
On April 20 members of the Section and their lady guests char and w: 
tered a private rapid transit car to take them to Port Washingt ate cy 
Wis., for a dinner meeting. John H. Kaiser, mayor of the city ary 
welcomed the group and gave a short talk on Port Washingto! en 4 
and its history. Later in the evening Andrew M. Houston, Ireat 
sistant superintendent in charge of hull construction for th ainde 
Manitowoc Shipbuilding Company, gave a talk on the assem) une 
and launching of many of the landing craft and submarines tha! these 
have been built in the yards at Manitowoc. Through his contac’ rom tl 
with officers and men from the various combat regions Mr. Housto An 
was able to give an excellent picture of the present submarine wa wunte 
fare and the part that Wisconsin-made vessels are taking. Hs Charle 
talk was illustrated with colored motion pictures made by ™ * u 
Tivats 
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tela ITEMS OF INTEREST : 
featur, 
h registra . 
K Was in full About Engineers and Engineering 
Of the 
a there 
Wierser 
Study of Community Facili- Data ON POPULATION SHIFTS 
Wa VISITORS IN 
‘Ty A: a ties Completed by Federal POPULATION POPULATION POPULATION ADDITION TO 
ject. Va, A encyv CENSUS CENnsuSs INCREASE INCRBASE POPULATION 
k Were th Aprit 1940 Marcu 1944 Since 1940 1940 1044 
and T Mobile........... 141,974 233,000 64% 91,000 5,000 ) 
INADEQUATE local utilities in congested San Diego........ 289,348 410,000 42% 130.000 
Insp duction areas have caused excessive Gharleston. ...... 121,105 167,000 38% 46,000 3,000 
oteeism and labor turnover, reports 
— 4» Committee for Congested Production sulted in insanitary conditions which pre- condemning the housing. The need for 
and play : 4s This government agency, ¢s- vented the use of many of these dwelling enactment of special legislation by the ales 
sblished in May 1943, has issued a report units. A Navy inspection report of these South Carolina legislature prevented FWA / ea 
ng the need for housing, water supply, septic tanks showed that ‘127 of 600 were action. This act to create a special sani- a 
wage disposal, sewerage systems, streets, overflowing, 44 grease traps were overflow- tary sewer district was passed in Febru- 
m April 27 fyse collection and disposal. Trans- ing, and 99 houses had water in the yard.’ ary, and District Commissioners were ap- 
om Miller tation facilities and recreation pro- Sanitary conditions became so bad that pointed. The Area and Washington 
led for th sions have also been found to be needed the County Health Officer considered staffs of the Committee helped FWA, mca 
‘voted to many areas. The follow- 
nployment excerpts have been taken II. Apeguacy RaTING oF FACILITIES AND SERVICES IN DesiGNATED ConGESTED AREAS 
he Section from the report submitted May 
bership by Corrington Gill, Director Setter T 
"homas | the Committee. 7 
his, a pr As the staff of the Committee The Type of Arrow indicates Whether the Facility Adequate i] is U ; 
| the 102 sarted its work, the types of facili- s Adequate, Faw, or Inadequate, the Direction of ae 
the Arrow indicates Whether the Situation is Getting Fair 
al sessic ses needed became clear. Hous- Better, Remaining About the Same, or Getting Worse 
University z was fundamental and with the T te > 
U.S. Ge ed for housing came the auxi- | J 
Highway ary facilities such as water sup- 
© sist. ly, sewage disposal, sewerage 
ist Ag ystems ‘ Puget Portland San Los Detroit | Beaumont Hampton 
sun systems, streets, roads, and gar Facility or Service | San Diego | Run Orange Mobile | Key West | Charleston} 
ur on the age and refuse collection and dis- 
evening osal. Transportation was needed Water Supply => i J 
ined with oth to and from work and from | ' 
i 
me to shopping and recreation Sewers and — a fi | 4 f 
facilities. Schools were needed for Sewage Disposal | | i | fl 
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FHA, and the Navy in expediting the 
necessary arrangements for approval 
The Commissioners applied to FWA in 
March for the necessary funds. The 
project has been approved by FWA and 
priorities have been granted by WPB. 

The adequacy and trend of community 
facilities in certain designated congested 
areas, as rated by the Area Representa- 
tives, are shown in Table II. These rat- 
ings are based on the scores of individual 
projects which are in various stages of 
completion in each area.”’ 


N. G. Neare’s Column 
Conducted by 
R. Rosrnson Rowe 


‘‘For two months,"’ chuckled Professor 
Neare, “I’ve been hounded by engineers 
of our Club who assert that the May prob- 
lem can be solved only by model analysis. 
Fearing neither wind nor wave, they volun- 
teer to spend the rest of their lives con- 
ducting the tests in that never-never land 
of Knott Atoll. Since no Waves volun- 
teered, we'll have to solve it the hard way. 
So, considering the premises, what number 
limited the fourth generation ?”’ 

Thirty,” guessed Joe Kerr. ‘The five 
couples of Sea Bees and Waves could raise 
the limit of three children per mother for a 
second generation of 15, —7 couples plus a 
wall-flower of irrelevant sex. These would 
raise 10 couples and another social outcast 
for the third generation, whence 30 chil- 
dren for the fourth. I worked out a gene- 
alogy so that none marries a relative as 
near as a first cousin.” 

“Suppose the wall-flower married a 
widower,”’ ventured Ken Bridgewater, 
“then the answer would be {|[(10 — 5)3 — 
7|3 — 12} 3 = 36, where numbers after 
minuses are males by generations.’ 

“I vote for more wall-flowers and more 
frequent widowerhood,” said Titus Wad- 
house. “Starting with 8 Waves, I get 
— 2)38 — 2/33 —2}3 = 192. Ina 
race of Amazons, the Mosaic Code has no 
place. The Professor implied it but 
didn’t say it—out of malice, I suspect.”’ 

“My answer is {{(10 — 4)3 — — 
2! 3 = 120," countered Cal Klater, “agree- 
ing with the lemma of frequent widower- 
hood but permitting no marriages of kin 
as near as first cousins.” 

“Which is exactly right,’ agreed the 
Professor, ‘‘even if you don't know why 
lhe why is the common law, which follows 
all civilized peoples in one form or another 
Our common law avoids a marriage of kin 
nearer than first cousins. Many states 
add statutory law to void marriage of first 
cousins, as did the Knottatollish. When 
done, common law extends the ban to half- 
cousins by holding those of the half blood 
to the rule for the full blood. On Knott 
Atoll, no couple could have even one com- 
mon grandparent. Can you brief the gene- 
alogy, Cal?” 

“It's simple, Noah. Sea Bees A, B, C, 
and D each married and each begat one 
son, respectively A’, B’, C’, and D’. A’ 
married the daughters of B, and begat one 
son A”. B’ married the daughters of A 
and had no son. Similarly for C’ and D’, 


there being one son C” who married the 
daughters of A’ and B’, and vice versa. 
Simple as ACBI’’ 

“And very, very proper. Now I want 
to tell you about two Army engineers that 
just discovered an old castle in Nor- 
mandy—so old that it may have been 
Rollo’s. A boudoir interested them be- 
cause there was a mirror at the middle of 
each of the four equal walls and two 
bronze plaques set 10 ft apart in the floor. 
Curious, Ned stepped on one plaque and 
Dick on the other, when lo, each beheld 
half-size reflections of the other in each of 
the four mirrors. How large was the 
boudoir ?”’ 


[ Nearest solution came from Anne Other- 
nut (J. Charles Rathbun) who calculated 114 
from Cal's premises, but who preferred the 
less prudish 192. Walter R. Shilts quipped, 
“zero, for lack of a parson.”” Many pre- 


ferred polygamy to widowering, with no 


difference in answer. Correct mail-delayed 
solutions to the April problem (Eniwetok 
parade ground) came from Anne Othernut, 
Col. Albert B. Jones, and F. H. Constant.} 


Armed Services Welcome 
Inventions 


Those bright ideas that you have had are 
encouraged by the National Inventors Coun- 
cil of the Department of Commerce. Es- 
pecially is this true if the brain child will 
solve one of the problems encountered by our 
armed services. A list of such teasers which 
may stir the imagination of civil engineers 
is here given. Any solution should be sent 
to the National Inventors Council, Washing- 
ton 25, D.C. 


A relatively simple gage to measure the 
impulse of explosion blast, positive and 
negative phases to be determined sepa- 
rately but concurrently. It would be de- 
sirable if the duration of each phase could 
be determined in some simple manner 

A light detachable rock-drill bit-grinder 
for re-sharpening detachable bits. Capac- 
ity approximately 20 bits per hour and 
weight 200 to 250 Ib. 

Means of controlling fires in fighting 
tanks for a sufficient period of time to 
evacuate personnel. The process should 
not be injurious to personnel and should 
be manually controlled and operated 

Waterproof compound for treating duck 
used in fabricating canvas drinking-water 
storage tanks. 

A means for unloading ships by use of a 
quickly erected tramway. 

The use of anti-stripping agents with 
cutback asphalts to permit effective coat- 
ing of wet aggregates. 

Additional methods for the chemical 
stabilization of soil. 

A means for removing asphalt from 
drums and melting to pumpable tempera- 
ture on a quantity-production basis. 

A quick and effective non-bituminous 
dust palliative for all climates. 

Device to maintain or indicate, within 
5 ft, the relation of an aerial camera to the 
vertical. 

Reduction of glare from glass surfaces by 
durable coatings suitable for field applica- 
tion. 
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Optical method for determining the 
ference between an artificial green .. 
natural green. 

Destruction and removal of obstacs, 
landing operations. Obstacles 
visible or concealed and may be off a 
shore 

Short-base, wide-angle range-fp 
readily portable and capable of 
mounted on a vehicle. 

Location and destruction of Conc 
enemy emplacements, pillboxes, and « 
lar strong points 

Methods for protecting our yes; 
from the effects of enemy land mine 

Improvements in tank vision de: 
and control instruments. There js ai 
interest in reducing space requiremen:. 
improving performance of gyroscopic om 
passes. 

Ingenious and simple decoy devicg ; 
confusing and misleading enemy 

Technical data as to strategic enes 
targets such as chemical plants, explosi 
plants, power plants. 

A voice-transmitting gas mask wh 
would permit the wearer's voice 
heard with clarity. 

Clothing giving protection against 
ing pieces of white phosphorous 

Colored smokes using readily avaiia) 
pigments for obtaining the desired colo, 

Protective ointments to counteract ye 
cants. 

Methods of generating stable artifc 
fogs, and methods of dispersing artif 
and natural fogs. 

Protection against flame throwers 

Odorless toxic agents. 

Design of a life vest which automatical 
inflates and turns a man on his back wh 
he is thrown overboard by concussion a 
is unconscious. 

Noiseless hand generator combined » 
a light-weight flashlight. The generat 
should be pumped at the rate of 40 rm 
and the light should be continuow 
brilliant and start on the first pump 

Plumt-bob type of generator to opera 
a light 6-volt radio; generator probably 
operated by a reel winding up and lett 
out the plumk-bob. 

Methods of insuring CO, inflation of if 
rafts within 30 sec at a temperature of} 
F to 40 F. 


Directory of College Researa 


Just published by the Engineeng 
College Research Association Council 
“Directory of Member Institutions « 
Their Principal Fields of Resear 
Altogether 67 colleges and universities 
listed, and for each is given the name o! 
engineering research division, the dit 
and other officers, and the principal ! 
or fields in which the institution 1 
ticularly well equipped. Also given, wie 
pertinent, are special facilities 
bound, paper covered volume of 77 pat 
also includes an alphabetical indet 
the research officers, and an alphabets 
index of research fields. 

For information regarding the directon 
address Miss Ruth A. White, Acta 
Secretary, Engineering College 
Association, Austin 12, Tex. 


r for 
AUST: 
: th 
| gnet 
i 
| at 
ros 0 
| 
| | aed 
Ben 
| 
ms ( 
| uy | 
| | rsha 
| wit 
| 
the 
at t 
Bing 
Al 
| 
| M 
Cor 
* re} 
d 
er 
J 
er 
here | 
L HOS 
ave fr 
the I 
moti 
¥ atone 
uti 
/ the 
; B. A 
S. Ar 
Six 
arter 
ranch 
the 
1 by 
the 
ag 
ng 
Le 
\ 
| 
| 


14, N 


Mining the 
Ll green ang 


of Obstack 
acles May 


ay be Off 


range-tiy 
able of 


| of Conceg 
X€S, and s 


Our yeh; 
nd mines 
vision dey 
here is spy 
urements 
TOSCOic cop 


DY devices | 
emy 
ategic ener 


ints, explo 


Mask wh 
voice to 


1 against fall 


US. 

dily avaiiat 
sired color 
unteract ves 


able artifici 
sing artif 


hrowers 


Lutomatical 
lis back wh 
NCUSSION an 


ombined 
he generat 
e of 40 rps 


continuously 


pumr 
or to opera 


tor probably 


p and lettiz 


flation of ii 
prature of Z 


Research 


Engine: 
Council 
itutions 4 
Resear 
iversities 2 
name of 
the dir 
rincipal 
1 
given, whet 
ities 
of 77 pag 
al index 
alphabetxa 


director 
ite, Acti 
re Researtl 


N 0. 7 


yL. 


vEWS OF ENGINEERS 
vrgonal Items About Society Members 


wsrin B. SMITH has been promoted 

che rank of captain in the Corps of 

vers, U.S. Army, to that of major. 

s chief of the dredging and navigation 

on of the Mississippi River Commis- 
a Vicksburg, Miss. 


vuuam W. WANAMAKER, colonel, 
os of Engineers, U.S. Army, has been 
ved of duty as district engineer at 
ison, Tex. and assigned to foreign 
rvice 
Dp. WorsHaM, brigadier general, 
oc of Engineers, U.S. Army, was re- 
ly Assistant Chief of En- 
ers in charge of troops, with head- 
ters in Washington, D.C. General 
cham was previously stationed at 
ton, Alberta, where he supervised 
onstruction of the Alaska Highway 
the Canol Oil Project. 


]. DoLanD, professor of civil engineer- 
at the University of Illinois and super- 


King engineer for the University of IIli- 


\irport at Urbana, Ill, has been 
sarded the honorary degree of doctor of 
e by St. John’s University at College- 
Minn. The presentation took place 
the commencement exercises held on 
9 


saRNER W. MILLER is now a colonel in 
Corps of Engineers, U.S. Army, the 
k representing a promotion from that of 
tenant colonel. Colonel Miller has 

district engineer in the U.S. En- 
er Office at Memphis, Tenn., since 
tember 1943. 


Joun EvELAND, mining geologist 
engineer, announces that he has 
unged his headquarters from the Russ 
jing in San Francisco to Mexico City, 
re his address will be the American 
b, Apartado 15—Bis, Mexico D.F., 


fuomas H. Evans, who is on military 

from the department of engineering 
the University of Virginia, was recently 
moted from the rank of major in the 
rps of Engineers, U.S. Army, to that of 
tenant colonel. Colonel Evans is 


tioned in Washington, D.C., where he is 


utive officer for the Operations Branch 
the Office of the Director of Military 


raining, Army Service Forces. 


A. Poote, major, Sanitary Corps, 
s. Army, has been transferred from the 
ition of regional sanitary engineer of 
Sixth Service Command, with head- 
arters in Chicago, to the Office of the 


hief of Engineers, Repairs and Utilities 
ranch, in Washington, D.C. 


In this 
* capacity Major Poole will supervise 
the water and sewerage plants oper- 
i by the Army in the continental limits 
ee United States. He will be suc- 
ed as regional sanitary engineer at 
cago by Carr. Paut W. Reep, who is 
"§ transferred from Camp McCoy, 
‘, where he was sanitary engineer. 


Tueopore B. Appst, Jr., has accepted 
the position of chief engineer for the C. S. 
Johnson Company at Champaign, II. 
Until lately he was engaged on war con- 
struction for the Arundel Corporation in 
Puerto Rico. 

James Pease, colonel, Corps 
of Engineers, U.S. Army, is now in the Pa- 
cific area. Colonel Pease formed the 
369th Special Service Engineer Regiment, 
which he commands. 

A. S. Harcnu, superintendent of the 
Houston (Tex.) Water Division, has been 
appointed supervisor of the city’s new 
five-million-dollar water supply improve- 
ment. 

Georce S. Brockway has been granted 
a leave of absence from his duties as city 
engineer of West Palm Beach, Fla., in or- 
der to accept a commission as commander 
in the Civil Engineering Corps of the 
U.S. Naval Reserve. 

J. E. Roor recently retired as director 
of public works for Cincinnati, Ohio, after 
serving in that capacity since 1931. 

Atvin M. Martin, formerly designer 
for the Consolidated Vultee Aircraft 
Corporation at Fort Worth, Tex., is 
now architectural bridge draftsman for 
the Texas State Highway Department. 

Lewis PENNOCK has returned to his 
post as junior design engineer in the bridge 
department of the Texas State Highway 
Department at Austin, after a year’s leave 
of absence, during which he served as as- 
sociate engineer in the U.S. Engineer Office 
at Fort Sam Houston, Tex. 

Henry SMITH is now assistant 
director of public works for Kansas City, 
Mo. 

Dona_pv D. Leaman, until lately junior 
engineer in the U.S. Engineer Department 
at Milwaukee, Wis., was recently com- 
missioned an ensign in the U.S. Navy. 

WALTER M. Smiru, consulting engineer 
for the Illinois State Division of Water- 
ways, has been elected a director of the 
Metropolitan Water Company of Chicago, 
which was formed to furnish Lake Michi- 
gan water to a number of towns in the 
Chicago area. 

BENJAMIN F. Rusu has been released 
from active duty in the U.S. Navy (he held 
the rank of commander in the Civil En- 
gineering Corps) in order to serve as su- 
perintendent of public works for the Ter- 
ritory of Hawaii. 

CARROLL L. MANN, JR., was recently 
promoted from the rank of major in the 
Corps of Engineers, U.S. Army, to that of 
lieutenant colonel. Colonel Mann is post 
engineer at Fort Bragg, N.C. 

L. F. Harza is at present in Montevi- 
deo, Uruguay, where he went to take 
charge of engineering for the completion 
of the Rio Negro hydroelectric project. 
Mr. Harza is president of the Harza En- 
gineering Company in Chicago. 

FREDERICK LIENHARD has announced 
the opening of consulting engineering 
offices at 99 Wall Street, New York 5, 
N.Y. Mr. Lienhard, who was formerly 
associated with the late Leon S. Mors- 
SEIFF, will specialize in bridges, structures, 
and metals. 
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D. Darsy, consulting engi- 
neer of Milwaukee, Wis., was recently ap- 
pointed chief of the division of manpower 
utilization in the Wisconsin War Man- 
power Commission. 


Travis L. III, captain, Corps 
of Engineers, U.S. Army, is now in China, 
where he is serving as district engineer for 
the Corps on road construction. Prior to 
entering the service, Mr. Smith was roads 
and drainage engineer for Lockwood, 
Andrews and D. M. Duller, of Houston, 
Tex. 


James M. York has been promoted 
from the rank of first lieutenant in the 
Corps of Engineers, U.S. Army, to that of 


captain. 


Tuomas M. Rosins, major general, Corps 
of Engineers, U.S. Army, and GLENN L. 
PARKER have been appointed members of 
the International Columbia River En- 
gineering Board (created by the Interna- 
tional Joint Commission) to investigate 
and report on the development of the Col- 
umbia River Drainage Basin. General 
Robins is Assistant Chief of Engineers, 
while Mr. Parker is chief hydraulic en- 
gineer for the U.S. Geological Survey. 


HERBERT B. Foster, Jr., of Plymouth, 
Calif., is now in New Guinea, where he is 
fighting malaria for the Sanitary Corps of 
the U.S. Army. He has the rank of cap- 
tain. 


LLEWELLYN Evans, after two years as 
consultant to the War Production Board 
in Washington, D.C., has returned to his 
office in the Power Building in Chatta- 
nooga, Tenn. 


Georce P. Pao, formerly principal 
civil engineer for the Tennessee Valley 
Authority at Knoxville, Tenn., was re- 
cently commissioned a lieutenant (jg) in 
the Civil Engineering Corps of the U.S. 
Naval Reserve and, at present, is sta- 
tioned in Washington, D.C. 


Ravpu B. Wivery has been made head 
of the newly created School of Civil Engi- 
neering and Engineering Mechanics at 
Purdue University. This school repre- 
sents a recent merger of the department of 
applied mechanics with the civil engineer- 
ing school. Professor Wiley was previ- 
ously head of the civil engineering school 
at the university. 


DECEASED 


James WALLACE (M. ‘()1) 
retired consultant of Syracuse, N.Y., died 
at Auburn, N. Y., on May 15, 1944, at the 
age of 83. Early in his career (1892 to 
1898) Mr. Beardsley was assistant engi- 
neer for the Chicago Sanitary District, 
and from 1898 to 1902 with the U.S. 
Corps of Engineers. He then served as 
consulting engineer to the Philippine Com- 
mission and as Director of Public Works 
for the Philippines. From 1910 to 1916 he 
was chief engineer for the Puerto Rico 
Irrigation Service, and later was assistant 
chief engineer for the Grand Canal Im- 
provement Board in China, member of 


| 
— 
i 
Pas 
be 
is 
4 
4 fad 
ae 
y 
a t 
¥ 
- 


the Panama Highway Commission, and 
consulting engineer on harbors to the 
Dominican Republic. From 1930 until his 
recent retirement Mr. Beardsley main- 
tained a consulting practice in Syracuse. 

CLARENCE Moore (M. '17) 
president and treasurer of Clarence M. 
Blair, Inc., of New Haven, Conn., died at 
a hospital in that city on May 21, 1944 


CLARENCE M., BLAIR 


He was 58. A native of New Haven, Mr. 
Blair had been in engineering practice 
there all his life. After his graduation 
from Sheffield Scientific School in 1904, he 
became connected with Albert B. Hill in a 
consulting capacity, remaining there until 
1930. From 1930 to 1938 he was president 
and treasurer of Blair and Marchant, Inc., 
and from the latter year on he was presi- 
dent and treasurer of Clarence M. Blair, 
Inc. A specialist in water supply, Mr. 
Blair was engineer in charge of the con- 
struction of several large Connecticut 
dams, tunnels, and pipe lines. He served 
as Director of the Society from 1940 to 
1942, and he was former president of 
the Connecticut Society of Civil Engi- 
neers 

Joun Francis COLEMAN (M. '01) Past- 
President and Honorary Member of the 
Society, died on June 3, 1944, in New 
Orleans, La., where he had for many years 
maintained a consulting practice. He was 
77. A brief biography and photograph of 
Mr. Coleman appear in the ‘Society 
Affairs’’ department of this issue 

Luis AuGcustin Dewiz (Assoc. M. '30) 
civil engineer of San Juan, Puerto Rico, 
died there on February 17, 1944. Mr. 
Deliz, who was 53, was a native of Puerto 
Rico, but received his education in this 
country. From 1911 to 1917 and, again, 
from 1918 to 1920, he was assistant engi- 
neer in the Puerto Rico Department of the 
Interior; from 1920 to 1926, assistant 
engineer for the American Railroad Com- 
pany of Puerto Rico; and from 1926 to 
1929, superintendent of the San Juan 
Public Works. Later he was with the New 
York City Board of Transportation, and 
from 1933 until recently was assistant 
chief of the Bureau of Translations, Insular 
Capitol, San Juan 

HerMAN Francois Doe_teman (M. 
'17) consulting engineer of Baltimore, 
Md., died in a hospital there on May 30, 
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1944, at the age of 69. Born and educated 
in Holland, Mr. Doeleman came to the 
United States in 1893. From 1904 to 
1912 he was designing engineer for the 
American Bridge Company in Baltimore, 
and in 1912 and 1913 chief engineer for the 
Baltimore plant of the Carnegie Steel 
Company. Except for two years as lieu- 
tenant colonel in the Corps of Engineers, 
U.S. Army, during the first World War, he 
maintained a consulting practice in Balti- 
more, specializing in building design. Mr. 
Doeleman was, also, president of Belts 
Wharf Warehouse, Inc. 

Freperic Haroitp Fay (M. ’04) con- 
sulting engineer of Boston, Mass., died in a 
hospital in that city on June 5, 1944. 
Mr. Fay, who was 71, began his career as a 
draftsman for the Boston Bridge Works in 
1895, later becoming engineer in charge of 
the bridge and ferry division. He resigned 
from city service in 1914 in order to form 
an engineering firm with Prof. Charles M. 
Spofford and Sturgis H. Thorndike. He 
had served as consultant on many projects 
here and abroad and as engineer to the War 
Department, during the first World War, on 
the design and supervision of the Boston 
Army Supply Base. An authority on city 
planning, he had been chairman of the 
Boston City Planning Board and of the 
Boston Board of Zoning Adjustment, and 
a member of the Massachusetts State 
Planning Board. He served as Director 
of the Society in 1917 and 1918. 

Louts Focut (Assoc. M. '92) chief en- 
gineer of the division of engineering and 
railroad taxes of the New Jersey State Tax 
Department and superintendent of the 
Delaware River Joint Toll Bridge Com- 
mission, died in Trenton, N.J., on June 4, 
1944. He was 80. Mr. Focht’s earliest 
work was in the engineering department of 
the Lehigh Valley Railroad and, at one 
time, he was engaged in railroad work in 
Colombia and Venezuela. From 1898 on 
he was with the New Jersey state govern- 
ment. 

Joun Brake Gorpon (M. '13) director 
of sanitary engineering for the District of 
Columbia, died in Washington, D.C., on 
May 9, 1944. Mr. Gordon, who was 64, 
began his engineering career with the En- 
gineer Department of the District of Co- 
lumbia, but from 1905 to 1910 was in pri- 
vate practice. From the latter year to 
1921 he was assistant superintendent in 
the Sewer Division, Engineer Department 
of the District of Columbia; from 1921 to 
1932, sanitary engineer for the District of 
Columbia; and since 1932 director of sani- 
tary engineering for the District. 

Lyman Griswotp (M. '21) consulting 
civil engineer of Portland, Ore., died on 
May 10, 1944, at the age of 64. Mr. Gris- 
wold’s early career was spent with the Ore- 
gon Land and Water Company at Irrigon 
and as construction engineer for several 
railroad companies. From 1913 to 1915 he 
was assistant state highway engineer in 
the Oregon State Highway Department, 
and during the first World War served 
overseas in the Corps of Engineers, having 
the rank of major. Returning to Portland 
in 1919, Mr. Griswold opened engineering 
offices there, and continued in general 
practice until his death. 
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WitttaM CusHING 
consulting engineer of Los Angeles, Ql 
died in that city on March 30, gg 
age was 71. Mr. Hammatt had been eal 
struction engineer for the Chicas 
Northwestern Railway and the Metis 
Central Railway, and SUPCTintendens 
construction for the American Smnets 
and Refining Company. From jg 
1934 he maintained a consulting ate 
in Los Angeles, and from 1934 to jouye 
an engineer for the PWA. He then . 
sumed his consulting practice 

MAXWELL HENRY (Assoc. M. 
sistant professor of electrical engines 
at the College of the City of New Vas 
died suddently at his home in New ¥u 
City on April 7, 1944. Professor Has 
who was 47, had been in the enginesas 
department of the College of the Cin 
New York, his alma mater, since ae 
graduation in 1920. He laid out thew 
draulic laboratory there and assisted 
the construction of Brooklyn and Hus 
College buildings. 

HENRY LAWRENCE Howse (M298) 
engineer of Rochester, N.Y., died on Ma 
31, 1944, at the age of 56. Mr How 
spent much of his career in the Engines 
ing Department of the City of Rochester 
he was assistant engineer on sewage @ 
posal from 1914 to 1917; director of 
municipal testing laboratory from 1919; 
1928; and city engineer and deputy om 
missioner of public works from 198 
1932 and, again, from 1938 until his deat 
He was the inventor of asphalt pavement 
sampling and testing apparatus. Dun 
the first World War he served in the Nay 
and, until recently, held the rank of lew 
tenant commander in the reserve. 


LEIGH ANSON Hunt (Assoc. M. 
tired engineer of Brownsville, Tex. ds 
suddenly in San Antonio, Tex., on May 
1944. Mr. Hunt, who was 70, was anal 
thority on the use of cement. In 188 
built the plant of the Wolverine Cement 
Company at Coldwater, Mich., and tall 
was called upon to construct pla 
throughout the United States, Cana 
Mexico, and Alaska. His inventions comm 
ered all types of cement-manulactunmg 
machinery. During the first World Wa 
he served overseas with the 35th Divisio 
attaining the rank of colonel. At thea 
of the war he organized the Hunt Eng 
neering Company, of Kansas City. Het 
tired from active practice in 1929 and ha 
lived in Brownsville, Tex., most of @ 
time since. 

Henry Wricut Huriey (jun 
lieutenant colonel, Corps of Engimees 
U.S. Army, isarecent casualty of the wal 
He was 32. A graduate of the Universi 
of Tennessee in 1934, Colonel Hurley i 
been with the U.S. Forest Service and @ 
U.S. Bureau of Public Lands. In jg 
1936 he entered the Corps of Engmect 
U.S. Army, with the rank of leutenal 
He was in the 17th Armored Engi 
Battalion and, before going overseas, io 
been stationed at Fort Benning, Ga, &%& 
Fort Bragg, N.C. 

Apert Ex.iotr Kiwperty (M. 
principal assistant engineer for the U&® 
State Department of Health, Columbus 
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